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The above illustration of representative: Miller welders is 
typical rather than complete. Indeed, the units omitted out- 


; . * number those shown. But pictured.or not, every machine in 
aus * qe | ed the Miller line — one of the world's most complete — has 
Yolaul-toM ir Male lil mcoMe lM leet uel Mal-lalrele le 
ELECTRIC MANUFACTURING CO., 


“.. Uf its Miller you know it’s the finest . 
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WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 





Magnet Wire * Lead Wire * Power Supply Cords, Cord Sets and Portable Cord * Aircraft Wires 
Welding Cable * Electrical Household Cords * Electronic Wires * Automotive Wire and Cable 
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Electric Motor 
Drive, 200 te 600 amp. capacity 






“Husky Boy,” lightweight, -~~ 
air-cooled, 200 amp. capacity 


AC Transformer 
180 te 500 amp. capacity 


wi WELDERS 


AC/DC Welder Combination 






with the built-in extras 
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It’s the extra features you get with Hobart 
Welders that helps to cut your costs and 
boost the efficiency in your welding opera- 
tions. A point for point comparison will 
quickly prove the added advantages you 
get for improving weld quality and speeding 
production. You'll like the simplified con- 
trols and ease of handling that make the 
new Hobart Welders so popular. 

Choose the right size and model for the 
job from the largest and most complete line 
of manual and automatic welders on the 
market today—AC, DC or /DC combi- 
nations—Gas, Electric or Transformers. 
Select the welder to fit your particular job 
and be assured of top performance that re- 
sults in greater economy and faster more 
profitable production. Check the coupon 
for the latest specifications on the new 
Hobart Welders, no obligation. 


A 
AC 


HOBART BROTHERS COMPANY, Box U-18, 
Phone FE 2-1223 


TROY, OHIO, U.S.A. 





Automatic Welding Head has simplified controls for use with CV 
(constant voltage) welder. Ne costly, complicated installations. 
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® ny BART BROTHERS CO., BOX U-18, TROY, OHIO, U.S.A. 
a Oh : “One of the world's largest builders of arc welding equipment" 
: | A gle GP Mike Se, =. "oo ee ne oe =a 
~~ eS | To: HOBART BROTHERS CO., Box U-18, Troy, Onio 
SS oe = | Send information, delivery, and prices on 
Try the new Amp. capacity Gas Drive Electric Drive Husky Boy” 
Rocket 14, iron powder electrode! AC Transformer AC/DC Combination DC Rectitic 
Produce sound, strong, ductile welds. Weld Automatic Welders “Rocket 14” Electrodes 
with more speed, experience a new ease in | ines 
handling. Ask for free catalog showing all | . — 
of Hobart's “Quality Line” of electrodes. | 1DDRESS 
| CITY 


ZONE STATE 





Cut your production costs 


30% IO% 40% 18% 28% 


--- using HOBART AC welding with 
HOBART “ROCKET” eiectrodes 








NEW 
INDUSTRIAL AC 
ARC WELDER 
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“ROCKET 24” 
iron powder electrodes (E-6024) 


YOU GET THE FOLLOWING UNIQUE FEATURES IN— 
THE NEW HOBART AC TRANSFORMERS “ROCKET 24" ELECTRODES 


Easy Arc Striking 

Current Overload Protection 

Dual Control & Remote Control 
Ample Power Factor Correction 
No Moving Coils or Cores 
Recessed Panel to Protect Controls 
Push Button Starting Safety 

Quiet Operation 

Inbuilt Magnetic Line Switch 
Shrouded Fan Super Cooling 


Give More Inches of Weld per Electrode 
Self-Removing Slag 

Easy-to-Use & Control 

Have Excellent Mechanical Properties 

Very Little Spatter Loss 

Can Use Higher Amperages 

Produce Finely Rippled High Quality Bead 

For AC or DC, Straight or Reverse Polarity 

For General Purpose Use 

Can Double Deposition of Conventional E-6012 


+ +e +e &e * Fe + F&F He F 


+ + + + + + F & HF & 


You'll really slash production costs when you combine all these features! 
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HOBART BROTHERS CO., BOX U-I81, TROY, OHIO 
4. Me ne 2. RECTIFIER 3. evectnic 4. GAS DRIVE (.) Tell me more about a ampere AC welder. 
am () Tell me more about Rocket "24" electrodes. 
‘Hopart Brothers Company Our work is 
Box U-181, Troy, Ohio, U.S.A. Phone FE 2-1223 Nome 
“Manufacturers of the World's Most Firm 
Complete Line of Arc Welding Equipment’ Address 

City State 

Also send information on: 
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New demands on gas cylinders are met by reliable welds........ 27 
Modern gases and extraordinary pressure requirements demand welding quality 
in fabricating steel cylinders for high-pressure gas and chemical storage. 


Four welded winners in the American Institute of Steel Construction’s 29th 
Annual Aesthetic Bridge Competition are pictured and briefly described. 

Dip brazing aluminum with paste filler...................-5.- 30 
A. M. Setapen makes a case for aluminum brazing, and for a new powdered 
aluminum filler metal applied as aqueous paste to joints and brazed in a flux 


bath. Decreased assembly time and greater joint uniformity are results claimed 
for the alloy. 


Seam welding paces high-speed drum fabrication.............. 33 
Dow Chemical Co. ships several chemicals in drums which must be leak-proof. 
Resistance seam welding in a high-speed fabrication line assure product quality 
and quantity. 

Application aids for arc welding aluminum bus................ 34 
Concluding a 2-part series is this account of the characteristics of arc welding 
processes—principally Tig:and Mig—in their application to various types of 
aluminum bus bar material. 

Silicon rectifiers improve features of d-c welders .............. 38 
E. F. Steinert describes desirable features of silicon power rectifiers for arc 
welding. A. M. Christian briefly relates background facts on silicon cell manu- 


facture. 

SE PEE OIE Ce ar . 54 
Orville T. Barnett records his 13th article in this WELDING ENGINEER series 
—this time discussing characteristics and relative merits of copper and copper- 
alloy welding rods and electrodes. 

The new frontier in the welding industry .................... 64 


P. C. Hobart reports impressions of a visit to the Sth European Machine Tool 
Exhibition in Hanover, Germany, and notes that the American welding industry 
could profitably enter Western Europe to offer technological advances and to 
utilize excellent manufacturing conditions. 
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e Whether you start from scratch or expand 
an existing operation, your Square D Field 
Engineer has two important things to offer to 
make your job easier. 

First, he has the background which enables 
him to offer sound counsel at the planning 
stage. Second, he is backed by a complete line 
of performance-proven electrical equipment 
with which to put practical planning into 
action. 

Field Engineers are available through 
Square D branch offices in all principal 
United States cities—and in Canada, Mexico 
and England. Backing up these engineers 
are the design and manufacturing facilities of 
14 strategically located Square D factories 
and the localized services of a nation-wide 
network of authorized electrical distributors. 
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Medium-class holder, model A-W, 14 ounces, 
lightest holder made to take 1/4” rods, rated 300 amps, 
with its long lever, and fitting the hand like a glove, 
is the most popular in the Jackson line. 


Large class model A-5S, 21 ounces, takes 
5/16” rods at 400 amps, has wider lower tong 
for firm grip, larger diameter handle. 


ORIGINATED and PIONEERED by JACKSON 


Featherlight Electrode Hoiders have been popular since 1944 


_@ Aluminum alloy tongs for lightness, save up to 35% in weight. 
e Copper-alloy jaws for durability, are inexpensive, easy to replace. 
e High impact, high heat resistant insulation gives you long, 
trouble free service, low-cost maintenance. 


Medium-class streamlined model 
JH-3, 15-3/4 ounces, takes 1/4” rods into 
the tight spots at 300 amperes. 


Small-class model JH-2, 9-1/2 ounces 
and only 8” long (Jackson's smallest) 


Sold World-Wide—through Distributors and Dealers takes 5/32” rods at 200 amps. 


JACKSON PRODUCTS * WARREN, MICHIGAN 


Air Reduction Sales Co., A Division of Air Reduction Co., Inc. 
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Massive machine 
wins design award 


\ 2,400-ton taller 
than a 13-story building and heavier 
than a Navy destroyer, able to take 
80-ton bites of rock and earth, won 
Learmont the $5,000 Lin- 
coln award for the design of ma- 
improved through welding. 
The winning design was for the 
base of the “River - 
Queen,” built by Bucyrus-Erie, where 
Learmont works as 
charge of quarry and mining excava- 
tors. The machine is a special long- 


power shovel. 


for Tom 
chines 


welded steel 


engineer in 


range stripping shovel equipped with 
a 55-cu yd dipper. It is now used at 
an open-pit coal mine in western Ken- 
tucky. Welding saved 22% in weight 
and 15° on material costs, with a 
net manufacturing savings of 24%. 

\ new type of screw press made by 


Bauer Brothers Co.,: Springfield. 
Ohio. won honorable mention in the 
contest. The machine features a one- 
piece weldment base for extra 


strength. The paper describing the 
“No. 5600 Pressafiner” was submitted 
by M. E. Ginaven and John L. Ost- 


borg. 


Stettner stars 
ry 7 , ee 
on TV’s “Career 
L. W. Stettner recounts his career 
at Victor Equipment Co., San Fran- 
( ist oO. on the 
—" areetl oe 


television program 
which dramatizes the 
achievements of men and industry on 
a nationwide network. 

Stettner started in the pioneering 
days of welding, and his contribu- 
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tions to the industry earned him the 
International Acetylene Association's 


James Turner Morehead Medal in 
1956. 
The 30-minute color and sound 


film, “Decades of quality and service 

the Victor Equipment Co. story,” 
depicts company growth and is being 
made available for showing to deal- 
ers, etc, 


Aluminum cranes 
are all-welded 


An all-welded crane now in produc- 
tion for Aluminum Co. of America 
is made of aluminum, except for mov- 
ing parts such as gears, wheels, etc. 
Northern Engineering Works, De- 
troit, which Mig welds the cranes 
using argon and helium shields, pi- 
oneered in the use of aluminum for 
overhead cranes. 

Aluminum plate used in the box 
section girders, end trucks and trol- 
ley structure is high-strength 5456 
alloy. Structural members are fabri- 
cated with 6061 alloy. Bolts are either 
All elec- 
trical conduit and insulated wire is 
aluminum. Even the footwalk is built 
with aluminum plate and has a rolled- 
in non-slip surface. 


aluminum or stainless steel. 


LEFT: 
shovel won first prize of $5,000 in recent 
Lincoln Foundation contest 
design improved by are welding. Note size 
truck 
(See stories below.) 


of 


ABOVE: Welding helps push back Alas- 
kan frontier. Here modern welding equip- 
ment is shown in shop of John Handley, 
a homesteader near Sterling, Alaska. 





This giant long range stripping 


for machine 


against huge “River Queen.” 





Welding helps tame 
Alaskan frontier 


With are welding equipment. mod- 
ern pioneers have it all over Daniel 
Boone. John Handley. a homesteader 
near Sterling, Alaska (130 
southwest of Anchorage). uses a Lin- 
coln Electric Co. combination welder 
and a-c power source driven by an 
air-cooled engine to help push back 
the Alaskan frontier. With the ma- 
chine. he repairs and makes equip- 
ment and machinery, powers shop 
tools and provides electricity for his 
The unit furnishes a- 
welding current and auxiliary power 
output of five kva at 110/220 volts. 


miles 


homestead. 


Carborundum Co. 
combines divisions 


The Carborundum Co. has decided 
to integrate three of its divisions 
the Stupakoff Div.. Latrobe, Pa.: 
Globar Div., Niagara Falls, N.Y., and 
Refractories Div.. Perth Amboy. N.J. 
The new section will be called the 
Refractories Div. All personnel. 
plants and activities (except the 
“Stupalox” oxide cutting 
tool project) will be combined. Gen- 
eral manager is Boyd M. Johnson. 
company vice president. 


sintered 





ABOVE: 200-ft single steel tower of bridge will not detract from the beauty of 
Cologne, Germany’s elaborate Gothic cathedral at left, Lincoln Electric says. 


RIGHT: New $10 million United Engineering Center, to be built in New York 
City, will look like this when it is finished in 1960. (See stories below.) 


Welded bridge 
to span Rhine 


rises 200 it 


support a 


\ single steel towel! 
from its foundation to 
bridge over the 
Cologne, Germany. 


Rhine River at 
As planned, the 

tower does not rival the city’s pride 

the ornate Gothic cathedral. Citi 
zens of Cologne did not want thei 
skyline marred—so the revolutionary 
concept of a single-tower. or ~“coun- 
terpoint” design fills the least possible 
amount of skyline. 

About 9.250 tons of structural 
steel, cables, rollers, deck plates, trim 
and other detail are used in the 2.500- 
ft span. Much of the bridge is being 
arc welded, by automatic submerged- 
arc and manual field erection tech 
niques. 

The triangular steel tower carries 
three pairs of cables which flare out 
and tie to the span at equi-distant 
points on either side of the tower. 
Heavy welded box beams make up 
the main roadway. The beams carry 
power, telephone and other cables 
across the river. The roadway is built 
up by automatic welding of 49-it- 
long deck plates, 19.7 ft wide and 
0.39 in. thick. Crossbeams, about 1.2 
in. apart and manually welded, sup- 
port the deck plate. 


Traveling AWS show 
picks St. Louis 


St. Louis’ Kiel Auditorium will be 
the scene of the annual American 
Welding Society show April 15 to 17. 
During the same week, April 14 to 
18, the society will hold its annual 
technical meeting at the Hotel Statler. 
An informal welding conference, less 
technical, will also be held. Plant 
tours in the St. Louis area will round 
out the program. 

Maximum available exhibit 

33,664 sq ft—will be used. It was 
virtually sold out at the first an- 
nouncement, AWS reports. 


space 


Demon- 


strations will include actual welding 
operations of all types. 
record was set last year in 


The previous 

Philadel- 
phia when 32,910 ft of exhibit space 
was used. 

In past years the show has been in 
Buffalo, Kansas City and Philadel- 
phia. Information will be supplied by 
Robert T. Kenworthy, AWS Welding 
Show, Exposition Management, 12 


East 1] . New York 17. N.Y. 


Design competition 
offered by Lincoln 


Top award of $1.250 is offered in 
the James F. Lincoln Arc Welding 
Foundation’s annual mechanical and 
structural design competition. Forty- 
six cash awards will be -given. The 
contest is undergraduates 
rewards the best 
of a machine, machine part, structure 


open to 
only. and designs 
or structural component which makes 
a significant use of welding. Designs 
made as a part of school work may 
be used. Entries may be submitted 
after graduation or at the close of the 
school write the 
Ohio. 


term. For rules. 
Foundation. Cleveland 17. 


M&T opens 
rutile mine 


A new mine and ore processing 
plant has been opened in Hanover 
County, Va.. by Metal & Thermit 
Corp.. New York City. The mine will 
produce rutile, a material used in the 
coatings of arc welding electrodes. 

Situated on an 800-acre tract of 
mining land, the processing plant will 
have a capacity of 100 tons of ore an 
hour, reports M&T. 

“In 1956 nearly 13,000 tons of ru- 
tile were consumed in coatings for 
electrodes. This was more than the 
total consumption of rutile for all 
uses five years previously,” said H. EF. 
Martin, the firm’s president, who also 
noted that the facility 
$1,250,000 investment. 


represents a 


U. E. Center to rise 
in New York City 


The American Welding Society is 
scheduled to be one of 16 engineering 
societies to headquarter in a new $10 
million United Engineering Center to 
be built on United Nations 
New York City. 

Plans call for 


rounded by 


Plaza. 


a 20-story tower sur- 
lower structures. It is 
scheduled for occupancy in 1960. In- 
cluded in the building will be an 
Engineering Societies library and ex- 
hibition space where advances in en- 
gineering will be interpreted for the 
general public. An engineering Hall 
of I ame is being considered. In all. 
there will be about 250.000 sq ft of 
floor space, 

\ fund raising campaign is under 
way to raise $5 million. The balance 
will be added by various societies and 
L. E. Trustee, Inc.. funds. 


Solar man explains 
new missile structure 


Fabrication of a new type of struc- 
ture used in aircraft and missile con- 
struction will be described by Frank 
J. Filippi, project liaison engineer fo 
Solar Aircraft Co.. at the Midwest 
Welding Conference. Jan. 29 to 0), 
Filippi’s paper is titled. “Fabri ation 
ol brazed 
panel.” 


honeycomb sandw ik h 

The meeting is sponsored by the 
Chi ago section of the American 
Welding Society and the Armour Re- 
search Foundation of Illinois Insti- 
tute of Technology. About 300 weld- 
ing engineers are expected to attend 
the Chicago meeting, 

Other papers to be given are: 
“Novel production brazing applica- 
tion.” by A. M. Setapen, Handy and 
Harman; “Brittle fracture.” P. P. 
Puzak, U.S. Naval Research Labora- 
tory; “A user reports on T-1 steel.” 
Perry C. Arnold, Chicago Bridge and 

(Continued on page 79) 
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sealed in smoothness .. . 
neither dirt nor trouble can enter here 





Tension screw wear and sticking is a sign of poor design 
and inadequate manufacture—it is not necessary for you 
or your operator to struggle with regulator tension screw 
adjustment. The answer to this problem is simple—keep 
foreign matter out of the threaded parts. This tension 
screw is fully protected by a unique packing and a special 
type of friction bushing. Just try this regulator tension 


this is the inside story of a wonderful 
screw—adjust it yourself and feel how smoothly it works; 


improvement in tension screw design 


. : nd action. No oth lator h 
you can reach maximum delivery pressure effortlessly. ee 
this patented feature 


NAIIUNA welding equipment COMPONY... 212 tremont street san francisco 5 california 
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Announcing 
1958 c= WELDER LINE 


—industry’s finest precision amperage control. 


PH Dial-lectric —can be 
varied while welding . . . by 
remote control 50 feet away, 
if necessary! Machines can 
be installed off-the-floor, 

yet operators can change 
heats at the work! 


@ Designed to provide new high standards of 
operating efficiency 


®@ Ranges from 3 to 675 amps in AC, DC, and 
AC-DC models 


® Built-in high frequency, gas, and water controls 
® Good looking, simple construction, easy to service 


@ Built for easy operation and positive control 


Wave balance — provides 
stable, equal sine wave, 
eliminates clipping, balances 
cleaning and welding portions 
of cycle in welding light metals. 
Cleaning action increases, 

weld coalescence improves 
considerably. 


High-frequency controls— 
phase-shift rheostat minimizes 
chopping and improves arc- 
starting. Intensity rheostat 
stabilizes arc intensity over 
elebucMe)eloe:tater-aectelicm ta] 
critical aluminum, magnesium, 
and stainless steel welding. 


@ Safety construction prevents accidents. . . 
conforms to all NEMA safety standards 


If you’d like additional specification data or a de- 
tailed description of any -type welding machine in 
the new P&H line, write Dept.307B, Harnischfeger 
Corp., Milwaukee 46, Wisconsin. 


- 


HARNISCHFEGER 


rp .H4) WELDERS « ELECTRODES « POSITIONERS 
MILWAUKEE 46, WISCONSIN 
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The new PeH AC-DC Welder — 

one of 23 new AC, DC, and AC-DC models 

with intermediate ranges from 3 to 675 amps. Available with 
or without built-in high-frequency, gas, and water controls. 
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For Heating or Cutting 
from HARRIS “Portable-Forge’ Torch No. K-23 
the HARRIS K-23 does the joh QUICKER 


A concrete example: A large manufacturer is required to 
heat (expand) the 7” tie rods on each corner of a large press. 
Using the oxy-acetylene flame and 2 of the largest torches possi- 
ble, 2 operators required 2'4 hours (total 5 hours); whereas 1 
operator, using the Harris Super-Heating K-23 torch did all 4 
rods in just 17 minutes. 


Harris engineers have designed this equipment for use in low 
cost cutting and heating operations with less danger of backfire 
or flashback. 


* HARRIS OFFERS THESE ADVANTAGES 
90% Reduction in time 
Heats 4” steel shaft red hot in 5 minutes (With 3-H tip) 
Wide range of flame adjustments 
Less cylinder handling, and less necessity for 
changing apparatus 
More economical operation 


COMPLETE PROPANE CUTTING AND HEATING UNIT 


K-23 Super-Heating Torch. 

2290-H Series Heating Tips (1-H to 5-H inclusive) 

No. 79-2AF (70° Head) or No. 79-2F (90° Head) Cutting Attachment 
6290-NFF Series Cutting Tips (0-NFF to 4-NFF inclusive) 
92-2SC-P “Multi-Stage” Propane Regulator 

93-SC “Multi-Stage” Oxygen Regulator 





LITERALLY, A “PORTABLE-FORGE.” 


HARRIS CALORIFIC Co. 


S501 CASS AVE.¢e CLEVELAND 2, OHIO 
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1958 at press time 
Last minute news of interest to those engaged in joining and severing materials. 
or 





ys 














- « NS Savannah, first nuclear-powered merchant ship, will 
be all welded. New York Shipbuilding Corp., Camden, N. J., 
will build the ship, while Babcock & Wilcox will 

supply nuclear propulsion system. 





- - Its thermit welding business has been sold by Metal 
& Thermit Corp. to Reade Mfg. Co., Jersey City. 








- Acting to spike rumors that Westinghouse is getting out 
of the welding business, officials told WELDING ENGINEER 
that tale is definitely false. Future looks even brighter 
than 1957—one of Westinghouse's best years. This year will 
see introduction of more new products proving that firm is 
in welding to stay. 











- « Look for electrode prices to go up any day, if they 
haven't already done so by the time you read this. Industry 
is finally beginning to realize that it can't absorb 

rising materials costs. 








- « Volume of 1957 resistance welding sales is expected to 
be about equal with 1955—its second best year. RWMA reports 
members in first 10 months of last year shipped about $27.5 
million worth of machines and equipment. 








- « Steel production is falling, with some mills resorting 


to four-day work weeks. Some are operating at 60 to 65% 
capacity. 


- « Weldi should play big role in shipbuilding order— 
about $100 million—placed by Pittsburgh Steamship Div., 
U. S. Steel Corp., for Great Lakes ore carriers. Planned 
are 12 ore ships of from 20,000 to 25,000 tons. 











- « Serious recession is predicted for this year by Emerson 
P. Schmidt, U. 5. Chamber of Commerce research director. 
Other Chamber members foresee an upSwing in latter half of 
year to offset bad first half. 


- « Cut backs in mining operations by leading copper pro- 
ducers are seen as move to stabilize declining copper 
prices. 




















Guith-Lok? 


WELDING HELMET ATTACHMENT 
; 


Y 


Spring loaded. . 


press button to lock or unlock! 


No. 4602-P-20 with 
Insulated Stee! 


Gives you neatest conversion to DOUSLE PROTECTION! 
Glass Holder No. 1085 


QuiIck-Lok is the quickest, newest, connect- 
disconnect attachment made! Welders need 
head and “back of the neck” protection wher- 
ever there is danger of falling or flying objects 
on the job. Your men will like to wear this con- 
venient, comfortable combination. For lasting 


Ne. 4890-P-20, protection, try QuICcK-LOK today! 


Fibre shell, 
curved under chin 


Fibre-Metal offers the QuicK-LoK equipped 
Helmet-SuperGard Combinations shown here 
(and many others) as well as the No. 4000 


Quick-Lok Kit for field conversion. 


SuperGard Safety Caps are of Fiberglas. Hel- 


mets are Seamless, Fibre and Fiberglas. 

No. 4440-P-20, 
Fibre shell, 

straight bottom 


Ask for Bulletin No. 49 In CANADA: Fibre-Metal 


INSULATED EUREKA HOLDERS - FACE SHIELDS + SAFETY HELMETS * HEAD REST GOGGLES - 
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THE FIBRE-METAL ProbucTS COMPANY 


"'Conada,’ 


QUICK-LOK FEATURES: 


1, Unique, economical, practical. 


2. Positive connection, quickly locked or 
unlocked...every time! 


3. Properly positions Cap and Helmet for 
unimpaired vision. 

4, No tension or spreading of Helmet... 
reduces breakage. 


5. No excessive protrusion on Cap. 


6. Completely insulated... protected 
plunger position. 


7. All parts easily replaced. 


8. Easy friction adjustment on outside of 
Helmet...knurled knob snug to Hel- 
met. 


9. Quick-Lok Kit for “in stock” or field 
conversion. 


CHESTER, 
PENNSYLVANIA 


Ltd., Toronto 


WELD CLEANING HAMMERS * FRESHAIR SYSTEMS 
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is a RECORE 


We knew they were good ... the trade knew they were 
good .. . welding engineers knew they were good. But 
nobody was prepared to forecast that the new Miller 
line of GOLD STAR welders would erect a startling 
milestone in welding history ...in welder performance! 


In August, 1956, Miller began production on a new 
completely sealed semi-metallic rectifier. The date 
proved to be significant in welding circles. For 3@@ days 
1ater NOT A SINGLE FAILURE HAD BEEN RE- 
PORTED FROM THE FIELD! 


A new transformer design teamed with the revolu- 
tionary completely sealed semi-metallic rectifier led 
to the introduction of the Miller GOLD STAR series 
of rectifier type dc and combination ac-de machines. 





Today, weldors everywhere agree that Miller GOLD 


STAR machines give you: 


_ a. The best welding current ever produced, 
“Sb. Record-making dependability. 


The ##@ day test was made on thousands of Miller 
GOLD STAR welders working under every conceiv- 
able condition—indoors—outdoors—in hundreds of in- 


dustries. 


Here indeed is an all-time record for welder and rectifier reliability. 


e 
=— ELECTRIC MANUFACTURING CO., INC. 


distributed in Canada by CANADIAN LIQUID AIR CO., LTD. Montreal 
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APPLETON, WISCONSIN 








STEEL HANDLE OR 
WOOD HANDLE 


ATLAS finan 





Letters should be addressed to: The 


GIVES YOU | Editor, WELDING ENGINEER, P. O. 
Box 28, Morton Grove, Ill. No “> 
will b blished unl igned, but 

THE BEST! a aie ae to 

quested. 





Shop courses 
Fargo, N 
‘Dear Sir 


As always your editorial in the Oc 


issue is excellent and very timely 





been in the welding field as 
journeyman, supervisor foreman and 


for over 35 years and | know 


nstructor 
oniy too well the mportance of shop 
ourses for engineers 
re is a tendency for engineering 
schools to drop shop courses. Why? 
pre Is pressure from the welding 
industry to keep shop courses. We aet 
no suggestions as to how much and 
what particular phases of shop welding 
the industry expects us to aive. Sex ond 
there is the b gq cost there are a few 
firms that give an educational discount 
but the industry as a whole is definitely 


against supplying welding machines on 





a long term basis, the ideal solution 
to our cost problem 

MODEL AW Our future engineer needs shop 
welding courses to get a good work 
ing knowledge of all phases in weld 
ing. He would understand what the 
man in the shop is up against. The en 





gineer should be able to recognize a 
good weld, or see the faults 


in a bad 





weld. A shop course would also help 
him to become a better designer. 
MODEL BIW 


T 2 OF 27 ATLAS MODELS 


Ask your welding supply dealer to show you the complete Atlas ; 

line. Atlas ‘“Tomahawks” and ‘Dual Tools” are constructed to St. Albans, W. Va 

outlast ordinary weld cleaning tools and actually cost less in Dear Sir 

the long run. Welders like their ‘feel’? and balance, turn out 

more and better work with less fatigue. Your editorial in the July issue was 
marvelous. Too bad each member of 
Congress can't read it! 


John H. Forrer 
W elding instructor 
North Dakota State College 








July in January 


E. R. Arvidson 


ATLAS WELDING ACCESSORIES CO. 


707 €& LEWISTON AVENUE” FERNDALE 20 (DETROIT) MICH. 


We have sent each member of Con- 
gress a copy of the July editorial—see 
October's Letters to the Editor 
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fabrication 


codes 


100% X-ray 


inspection... 





SPECIFY 





j/ CORPORATION 
= 


nag 








Stainless Steel Welding Wire 


In hundreds of applications, Drawalloy wire chemistry, finish and temper for smooth opera- 
has been put to the test... X-ray, dye check, tion in your equipment and to provide X-ray 
pressure and service and with the same consis- quality welds. 
tent result—OK as welded. That’s why Frank Why not discuss your stainless welding wire 
Iapalucci, Manager of Welding Engineering for needs with your Drawalloy Distributor or Rep- 
Baldwin Lima Hamilton, Eddystone, Penna., resentative ... aman ready to help you. Bulletin 
selected Drawalloy chrome-moly wire for the 355-DC provides complete information on every 
automatic welds on this reactor. The vessel is grade of Drawalloy wire. Write to: Drawalloy 
constructed of A 301-54T Grade B firebox qual- Corporation, Lincoln Highway West at Alloy 
ity steel ranging in thickness from 5-1/16” to Street, York 12, Pennsylvania. 


2-5/8". Drawalloy 1-1/4 Cr, 1/2 Mo wire was 
used for all submerged arc joints. 


When inspection by X-ray is required, don’t DRAWALLOY 
gamble . . . rewelding is expensive . . 


. specify 
Drawalloy “quality controlled” wire. Drawalloy CORPORATION 
stainless steel welding wire is produced to strictly YORK, PENNSYLVANIA 


controlled specifications to provide the right 


THE WIRE MILL FOR THE WELDING INDUSTRY — STAINLESS STEEL - HARD SURFACING - TOOL STEEL 
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(PATENT APPLIED FOR) 


# ae eis 
wee. 


Not simply a new safety “feature”... not merely 
a design “improvement.” Here’s a totally new con- 
cept of flared cup wheel design and construction .. . 
developed by Manhattan engineers to give the 
greatest safety and performance advantages possible 
for flared cup wheel users. Manhattan’s revolution- 
ary SAFETY BACK Flared Cup puts portable 
wheel safety where it counts the most—in original 
strength and breakage resistance! 


SAFETY BACK makes obsolete ordinary safety 
features such as anchor bushings, safety rings, spe- 
cial hub mountings, or revolving cup guards. With 
SAFETY BACK, steel covers the entire back of the 
flared cup ...extends down the side to offer a 
degree of reinforcement and breakage resistance 
never before possible! 


NO OTHER WHEEL—AT ANY PRICE— 
OFFERS THESE EXCLUSIVE FEATURES 


e Greatest Initial Strength e Highest Safety Factor 


e Easy Mounting—Easy e Improved Mounting 
Operation Base 
e One Piece Assembly e Requires No Adjustment 
Only SAFETY BACK gives you these features 
plus Manhattan’s custom-engineered abrasive bond 
for faster removal of more metal on your particular 
job—at no additional cost! For “More Use per 
Dollar” in portable grinding operations, you can’t 
get a faster cutting, longer lasting—safer wheel 
than MANHATTAN. 
Let a Manhattan abrasive wheel engineer show you 
the advantages of SAFETY BACK Flared Cups, 
and other types of Manhattan high speed, heavy 
duty abrasive wheels. Write for Bulletin 7157. 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS - 


MANHATTAN, INC. 


Belts © Hose ® Roll Covering ® Tank Linings © Industrial Rubber Specialties © Abrasive and Diamond Wheels ® Brake Blocks 
and Linings @ Clutch Facings © Asbestos Textiles © Mechanical Packings © Engineered Plastics © Sintered Metal Products ® 
Industrial Adhesives @ Laundry Pads and Covers ® Bowling Balls 
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AIRCO ANNOUNCES 
THE FASTEST ELECTRODE 
ON THE MARKET 


Pa ham Cee ae hie eM BORD (As NCA mat rm 


This new mild steel electrode—the latest addition 
to Airco’s complete line of electrodes—deposits 
17 pounds of metal per hour at 100% work 
factor—six pounds faster per hour than yester- 





day's best. The extra-heavy iron powder cover- 
ing permits high machine settings (450 amps 
AC) for high welding speeds. 

Easyare 30 is designed for making positioned 
fillets or butt welds. Steady spray-type transfer, 
easy Slag removal. The unusually high deposi- 
tion rate, together with outstanding X-ray and 
mechanical properties, makes Easyare 30 an 
ideal electrode for high speed welding of pres- 
sure vessels, machine bases and structural weld- 
ments. Available in 44” diameter, standard 18” 
length. Contact your nearest Airco office, or 
write to address below for complete information 
and free samples. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... 


Air REDUCTION SALES COMPANY ateratinaly 





7 
= er eth Ee eh eer nme ne ES Se goes Vat eye men 


AIRCO EASYARC. 30 | 

















= 


— S 





DEPOSITS 


17 LBs. 
PER HOUR. . 
O LBS. MORE 


than any Other 
Clectrode 


“At 100% Work factor 














* COLTON 


WELDING ENG 


A division of Air Reduction Company, Incorporated 


ndustrial gases, welding and cutting equipment, ond 


® 150 East 42nd Street, New York 17, N. Y. 
f Air Reduction Company, Incorporated, include: AIRCO 


* OHIO 
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and hospital equipment *¢ 


NATIONAL CARBIDE P 


ne wes 
Air Reduct f any 
Ai pany 1 
In Cuba 
Cuban Air Products Corporation 
In Canada 
Air Reduction Canada Limited 





acetylenic chemicals * PURECO 


pipeline ocetylene ond colcium 
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AGE Welding Wire 


The RIGHT Packaging for the RIGHT Wire 


e When you choose PAGE Welding Wire, you are every requirement in the broad fields of automatic, 
assured of getting the exact wire for your applica- semi-automatic and manual welding. Coils, reels, 
tion—and receiving it packaged to provide maxi- bundles, cartons, Leverpaks, Payoffpaks, Payoff- 
mum protection and convenience. PAGE has devel- pallets...PAGE has them all! Look to PAGE for the 
oped a packaging program to cover practically right packaging of the right wire. 


=_ ——— 


Bila: 


Wrapped Coils — Welding Wire Handy Reels Gas Rod Payoffpaks Payoff pallets 
Coils in Cartons in Coils Packing and Leverpaks 























This Chart Shows How PAGE Offers Gas-shielded Filler Straight and 


4 bi wire for i 
The Exact Packaging You Want “olectrodes, _—| S¥tomatic tau 


or manval 

Inert Submerged | Manual Oxy- 
PAGE WIRE for -> | Automatic i Gas Arc Electric | acetylene 

PACKAGING vy Welding Welding | Welding Welding | Welding 





25-lb. or 60-ib. coils wrapped in waterproof paper, 
steel-strapped, single or palletized. 





25-lb. or 60-ib. coils in individual cartons, single or 
palletized. 


120 or 180 Ib. (22"/24” 1.0.) coils, paper-and-burlap 
wrapped, or in cartons, palletized. 








Special coil sizes (on application). 





25-lb. reels (spools) in carton to fit all standard ma- 
chines; single or palletized. 





Leverpaks, 15” dia., 25-lb. coils (12” 10.x2%2”" wide); 
Leverpaks, 17” dia. 50/60-Ib. coils (12” 1.0.x4” wide). 


Payoffpaks: 20” dia. size holds up to 500 Ibs.; 23” dia. 
size holds up to 7CO lbs. 








Payoffpallets, holding 900-1200 Ibs. of wire (%6" to ¥%” 
sizes, incl.) coiled around pedestal on a wooden pallet. 


VWSIVSSISINS 





Paper-and-burlap wrapped bundles, containing 50 Ibs. 
of rods in 36” lengths. 





Fibreboard cartons, containing 10 Ibs. of rods in 36” 
lengths; single or boxed. 50# and over. 





Burlap-wrapped 50-ib. bundles of bare wire electrodes 
in 14” and 18” lengths. 


33 DIFFERENT ANALYSES Send for These... 


PAGE covers the field of applications with 33 + Folder DH-402A 
different analyses: heavy automatic sub- PAGE ee 
merged arc..light manual submerged.. inert Inert Gas Welding Wire aay 





























gas manual...automatic, tungsten or metal ¢ Booklet DH-1277 
arc, and oxy-acetylene gas welding. PAGE Gas Welding Rods 

Look to PAGE for your needs for automatic « Welding Rod Comparison Chart 
welding wire, gas welding rods, bare elec- . a a 
trodes or metal spray wire. Page Steel and Wire Division 


‘TH IBE promer vetivery FRomLocaLstocxs AMERICAN CHAIN & CABLE 


for Better PAGE welding wire and rods are available Monessen, Pa.*, Atlanta, Chicago*, Denver*, Detroit, Houston* 
Velues from your nearby PAGE Distributor or PAGE Los Angeles*, New York, Philadelphia®, Portland, Ore. 
warehouse stocks (see list at right). San Francisco*, Bridgeport, Conn. 
* Indicates PAGE warehouse stocks 
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BETWEEN PASSES 





our anniversary 


With this issue, WELDING ENGI- 
NEER begins its 43rd year of con- 
tinuous publication. That’s right, 
we're 42 years old this month, and 
still growing. Actually, we trace 
our beginnings back to 1898, when 
The Acetylene Journal was found- 
ed. The Journal was later absorbed 
by WE, which even antedates the 
American Welding Society. WE 
served as the official AWS maga- 
zine for several years after the so- 
ciety’s founding in 1919. 


brain pool 

A “free metal 
brainpower pool” has been formed 
by the American Society for Met- 
als, and the ASM has invited the 
U. S. government to call upon it 
in aiding the stepped-up scientific 
program now confronting the na- 
tion. Membership in the pool will 
consist of leaders of some 20 free- 


world science 


world metal societies represented 
at the recent 2nd World Metallurgi- 
cal Congress in Chicago. 


unenviable record 


Breaking records is something 
this country does every day, but a 
new one recently announced by the 
Internal Revenue leaves us a little 
cold. Last year, we Americans paid 
an all-time high of $80,171,971 ,000 
(that’s billions) in federal taxes 
more than the total revenue col- 
lected from 1789 through 1938, 
and some $5 billion over the 1956 
figure. All major classes of taxes 
contributed to the increase, the 
largest gains occurring in individual 
income and employment tax col- 
lections. 


elected 


L. L. McBurney, president of 
Smith Welding Equipment Corp., 
Minneapolis, was elected vice pres- 
ident of the National Association of 
Manufacturers at that group’s re- 
cent meeting in New York City. 


imports 

The Copper and Brass Research 
Association, New York City, re- 
cently urged immediate relief for 
essential industries now being se- 
verely hurt by imports. Association 
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Managing Director T. E. Veltfort 
emphasized that neither brass mill 
manufacturers nor those in other 
essential American industries would 
fear competition with foreign pro- 
ducers if their wage levels were 
comparable with our own. Relief 
sought is on an interim quota 
basis, pending more exhaustive in- 
vestigation and hearings at which 
all parties could be heard. The cop- 
per and brass people point to a 
worsening import situation which 
is bringing 100 million pounds of 
brass mill products into the United 
States this year. A random example 
cited by the Association: imported 
welding rod is quoted at 16 cents 
per pound below that made by 
American companies 


an author 


whom we had listed as an 
M & T man in our November issue 
was in reality with the customer 
company, Industrial Welding & 


Brazing Co., Lansing, Mich. T. W. 


L)POUEDIAD AT HAAEEALAAAEU AED EA ENA OE AAU AEU DAES MAATHUA STURT NNTP N Tae ee ta 


MMM 


(A CUOMO RABAL AOA 0 


Campbell co-authored the article, 
“Broken crankshafts renewed by 
these welding physicians,” with 
G. R. Van Dreumel, of Metal & 
Thermit Corp. 


in the News 

The Kaiser Aluminum 
that is. The October 
tained a short article on Paul 
Leonard's Lenco, Inc., Jackson, 
Mo., entitled “Magic Wand.” Len- 
co’s “Hi-Amp LW-3” electrode 
holder has aluminum tongs forged 
Erie, Pa., 


New S, 
issue con- 


at Kaiser's forging 


works. 


scientific help 


. is so badly needed that U. S. 
corporations are 
physicists, 


advertising for 
metallurgists, etc., in 
foreign trade publications. An ad 
in the German 
Schneiden states 


Schweissen und 
“those accepted 
will be assisted in their application 
for first preference immigration to 


me i)..3. A.” 





space weldors 

Maybe the scene depicted above 
is not so far in the future as we 
might have believed before advent 
of the Sputniks. The sketch is re- 
produced from a Russian science- 
fiction magazine and shows weldors 
suspended in space. They are build- 





ing a satellite air station. Reminds 
us of a piece of science fiction au- 
thored by 
managing editor of WELDING ENGI- 
NEER. Clyde, in his book “Ark of 
Venus,” described a welding repair 
on a space ship as it floated in the 
outer regions. 


Clyde Clason, former 





























NEW G-E RESISTANCE- panaceteaged CONTROLS < 1e in two lines cifically for norma | PI plica ations. Customline con 
to meet any non-syncl é ication Standardline com tions use unl mers to pro. id any mntrol seque 


binations—using stands al d NEMA 1e1 timers—are spe on spt l-purpose pad. electrode, or automated 


n 
ice 


COMPLETE SOUTCHANSEACRITY OF 3B AND 5B TIMERS means MOUNTING FLEXIBILITY permits control and c 
instantaneous chz angeover from spot to pulsation weld-sequence r to be combined or f seperated into functional 


meet your changing require: ts -thu saving time and money. nits as dictated by your own space 1 liremet 


Specify General Electric’s NEW cost-cutting non-synchronous controls for your 
next resistance-welding application. For more information, write to Section 794-3, 
General Electric Co., Schenectady, N. Y., for bulletins GEA-6408 (Standardline) 
and GEA-6593 (Customline). Specialty Control Dept., Waynesboro, Virginia. 





7 REASONS WHY GENERAL ELECTRIC'S 
NEW NON-SYNCHRONOUS CONTROLS GIVE YOU 


The right combination 
for your welding jobs! 


DRAWER-TYPE PLUG-IN UNITS—used READILY MODIFIED TO JIC specs EASY CONVERSION OF SUB-PANELS 
throughout— provide maximum flexi- with optional kit, enclosures meet changing from resistors to rec 
bility, exchangeability of components. or exceed NEMA requirements. tifiers—adds versatility to control 


FUTURE MODIFICATION of combina- FULL-LINE SELECTION—choice of 4 control cases and 2 contactor cases—means 
tion is possible since all standard com- you can buy for present and future needs! ‘“‘Building-block”’ design gives max- 
ponents are warehouse stock items. imum flexibility for assembly of combinations, a simple way to add control 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








Weldynamics 


% ARC WELDING AT WORK CUTTING COSTS 


HOW YOUR NEXT JOB 
WILL BE HANDLED 
FOR LESS COST 


Pad city. F* 
For lowest cost, Weldynamics indicates that both 
AC & DC welding currents are needed to take full 
advantage of today’s high-speed electrodes. One 
machine, Idealarc, fills this need . . . does the work 
of two welders. As a result, you need fewer 
machines, work scheduling is simplified, there are 
fewer machines standing idle. 

Lincoln men, trained in Weldynamics, will show 
you how to apply these cost cutting advantages to 
your specific jobs—with the latest methods and 
electrodes available today. 





Idealarc 180, 250, 300, 400 and 
500 amp sizes. Available as AC 
or AC/DC welder. Can be pur- 
chased with AC only, adding DC 
later. Operates on single phase 
power. Write for Bulletins SB-1364 
and $B-13 43. 








The World’ Largest Manufacturer 
of Are Welding Equipment 


© 1958 The Lincoln Electric Company _ * OLN 


THE LINCOLN ELECTRIC COMPANY, DEPT. 1737, CLEVELAND 17, OHIO 
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JANUARY 





JANUARY, 1958—the start of a new year! An old 
year is gone, and we fondly hope that it has 
taken with it the mistakes and outmoded view 
points of the past. Ahead of us now lies a new 
year as clean and trackless as fresh-fallen snow 
We alone determine the marks to be made. 

Given the golden opportunities of a_ bright 
new year, how many olf us will race over each 
hurdle to victory? And how many will trip and 
fall short of the finish line? Before starting the 
1958 race, remember that the future depends on 
all of us—upon the keenness of our minds, the 
courage of our hearts, and breadth of our vision 

In this age of living from one crisis to the 
next, our troubled world needs keen minds 
guided by clear vision. The door is open to all 
those realistic minds that can grasp facts as they 
are and deal with them unencumbered by pri 
judice and superstition—creative minds capable 
of spawning new ideas . conquering new cde 
tails. 

It does not take a sputnik to tell us that un 
less such minds are permitted to develop and 


grow, our present technological civilization is 


doomed as surely as was the cultural life of an 
cient Greece and Rome. 

Chere is no reason for pessimism or fear. No 
where in the world has there been more prolific 
production of creative minds than in the U. S., 
and this will continue to be the case. But in 
the building of anything new—products, ma 
chines, buildings, or a new world—we must be 
alert to make the most of possibilities within 
our grasp. Obviously, this country is not yet 
making the most of welding. 


, 

Fins LACK of knowledge su 
rounding welding’s known advantages—and its 
unknown potential—cannot be allowed to im 
pede our progress. It is essential that all of us 
unite to promote welding and its related proc 
esses. Have you, for instance, mentioned to any 
one that September, 1958, has been earmarked 
as National Welded Products Month? If not, 
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365 new possibilities 


then it’s time you began to Remember Septem 
ber. 

Proper cooperation in promotng National 
Welded Products Month will alert the public to 
welding’s importance—and, in many instances, it 
can awaken industries, too. 

Lodavy, there are propel codes and specifica 
tions to cover welding applications of practically 
every nature. We must inform every construction 
engineer, every industrial designer, every tech- 
nical society, every individual employed by a 
city, state or federal regulatory body of the ex- 
istence of these codes, and convince them of 
their authenticity. 


Bu. SLCH WORK On OUI part 


is only the beginning. It’s not enough merely to 
teach engineers the advantages of welding. In 
technological fields, we must begin far down the 
line . . . with the student in his first year of 
engineering school, with the worker in the metal 
fabricating plant, with every actual or potential 
draftsman, detailer or designer who has, or is 
likely to have, anything to do with the prepara 
tion of drawings for fabrication. 

All of these men must be made fully conver 
sant with the advantages and possibilities at 
forded by the intelligent use of welding. Weld 
ing will not be used to the fullest extent until 
this job has been done. 

We have made exciting gains in the past 
but our greatest opportunities to advance weld 
ing’s cause still lie in the future. However, 
there’s a massive job of education to be done be- 
fore any opportunity can be fully realized. 

Welding has now advanced to the point at 
which we can truthfully say any metal may be 
welded if the proper process and proper tech 
nique is employed. Let’s start by telling the 
world about that! 








VicIOR EQUIPMENI COMPANY 
45 Years of Progress | 


* — 
——— 
© 


—————— 


QUALITY...SERVICE 


the original Victor welding and cutting torches were created in 1913 to fill the need for better and 


safer equipment—torches that were practical, versatile and built to last—created to be a victor 
in the field. 


Victor torches were an immediate success—they were designed with the user in mind by L.W. Stett- 
ner, a skilled and experienced pioneer welder who knew the needs of the men who work with 
torches—the design was so efficient and well thought out that few changes have been made since 
that time. 


Victor safety regulators were created:in the same pattern—to fill the need for safe, reliable, and 
practical equipment for the man in the field. 


the success and popularity of Victor today is solidly based on the application of those principles 
under active leadership of the original inventor and founder. 


VICTOR EQUIPMENT COMPANY SAN FRANCISCO LOS ANGELES CHICAGO 
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WITH the appearance of a blimp, this 80-ft oxygen cylinder is swung into place with 


Y, 


~ ~ 


29 others for shipment from Christy Park Works to an Illinois oxygen plant. LEFT: 
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White-hot billet (2.400 F) is pierced into hollow forging 
to form rough cylinder for further drawing to desired 
length, diameter and wall thickness. Sections must often 


be welded to give needed length. 


New demands 
on gas cylinders 
are met by 
reliable welds 


WOR MANY YEARS, Christy Park Works of UL. S. Steel 

Corp.'s National Tube Div. has produced seamless 
steel cylinders for high-pressure storage of gases and 
chemicals. And they did the job efficiently without the 
help of welding until modern gases and extraordinary 
pressure requirements took the lid off once-acceptable 
standards, 

National Tube’s cylinders may be made by hot-form- 
ing the ends of large-diameter seamless pipe obtained 
from conventional seamless mills. Where storage require- 


ments of pressure or chemical passivity cannot be met 





by normal seamless rolling, however, cylinders are 
forged from a solid billet or ingot by the pierce-and-draw 
method, or are cupped and drawn from plate. 

Prior to 1950, working pressures of such cylinders 
seldom exceeded 2,500 psi, and wall thicknesses up to 
14 in. were generally adequate. Under these conditions, 
required volume could normally be obtained from one 
or more vessels, each formed from a single billet or plate. 


Welding Lends a Hand 


Largely under the impetus provided by the aircraft 
industry, cylinder working pressures of 10,000 psi are 
not uncommon today, and wall thicknesses of several 
inches may be required. In such cases, the advantages 
of integrally forged heads with seamless body sections 
are retained by welding open ends of two or more sec- 
tions together to obtain required capacity. 

Today’s ever-increasing pressure requirements are 
further complicated by the frequent need for strength 
at low temperatures and for corrosion resistance. Mate- 
rials to be welded, therefore, range from carbon and 
low-alloy steel through nickel-bearing and_ stainless 
grades. 

Fortunately, such highly-developed welding processes 
as submerged-arc, Mig (metal inert-gas) and Tig (tung- 
sten inert-gas)—together with the quality assurance pro- 
vided by non-destructive tests—make it possible to weld 
these steels with the high degree of reliability required. 
Among the latter tests used are dye penetrant, magnetic 
particle, ultrasonic reflectoscope and radiographic pro- 


cesses. 


Power Sources 


Welding power for the manual metal-are process used 
extensively throughout the plant consists of transformer, 
rectifier and motor-generator welders—allowing 
electrode choice. A dual 600-amp 


a wide 
motor-generator set 
provides up to 1,200 amp for submerged-are welding. 
and rectifier units provide power for Tig applications. 
A 400-amp constant-voltage generator is used for both 
Mig and semiautomatic submerged-arc welding. 

When joint geometry or other reasons dictate the use 
of manual are for root passes—or for a complete weld 
—the joint is positioned for downhand welding and 
rotated by power-driven turning rolls. If a spherical 
vessel is involved, a welding positioner is used. Position- 


ing and rotating equipment also serve a valuable purpose 
during Tig or Mig welding operations. 

Welding procedures and weldors are qualified in ac- 
cordance with Section 9 of the ASME Code for Unfired 
Pressure Vessels or, in the case of military work, with 
the applicable MIL specification. 


Mainly Submerged-Arc 


The major portion of welding on the steel cylinders is 
done with the automatic submerged-are process. A weld- 
ing, head and all necessary accessories are usually mount- 
ed on a ram-type manipulator which may be positioned 
over one set of turning rolls, or rotated 180 deg to 
handle work on a second set of rolls or a welding 
positioner, 

Semiautomatic submerged-arc equipment frequently 
welds external fittings and mounting accessories. 

National Tube’s edge-beveling procedures prior to 
welding are typical of those in general use—with the 
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WORKER installs thread protectors on giant cylinders. 
Some cylinder types have 3-in. wall thicknesses and can 
contain pressures up to 10,000 psi. 


possible exception of somewhat general radii and spacing 
at the root. Beveling, together with machining of inside 
surfaces so that back-up rings fit neatly-——and meticulous 
cleanliness during the total fit-up operation—assures 
adequate penetration and root-pass quality. 

When design considerations do not permit inclusion 
of a back-up ring, the joint is assembled with a con- 
sumable insert ring which is fused with a Tig gun to 
form the root pass. Sufficient manual metal-arc welding 
then follows to permit finishing the weld with either the 
Mig or submerged-are process. 


Uniform Content Assured 


Submerged-are welding is utilized to join carbon, low- 
illoy and nickel steels where low-temperature service is 
specified. On the latter steels, a 4g or 5/32-in.-diameter 
low-carbon wire is used. 

Since physical properties of parent metal—including 
low-temperature impact strength-—must also be met by 
the weld, definite current and voltages are established, 
They must then be carefully maintained to assure uniform 
alloy content in deposited weld metal. Typical values 
for this work are 28 arc volts and a 450-amp current. 

The more critical alloys and stainless steels are usually 
fitted with a consumable insert ring, and the interior of 
the vessel is purged with an inert gas. The ring is then 
fused with a Tig gun, and the Mig process takes over to 
complete the weld. 

When material to be welded is susceptible to such a 
root-pass fault as cracking, the initial pass is checked 
by dye penetrants—or radiographed if necessary—before 
work continues. Completed pressure welds are inspected 
on a 100% basis with appropriate radioactive isotopes. 

If no weld repairs are necessary—and they are rarely 
required—the completed vessel is hydrostatically tested 
in excess of its rated working pressure. 
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A JUDGES praised the “simplicity and straight forward 
expression,” of the Allegheny River Bridge in Salamanca, 


ey eee = a eee 
N. Y. The bridge won first in its category, costing less 
than $500,000. 


Bridge beauty winners—welded! 


Here are tour 
welded winners in 
the American 
Institute of Steel 
Construction’s 29th 
\nnual Aesthetic 
Bridge Competition. 


“BEST of show,” judges said, af 
was this pipeline bridge. Winner 
in Class I, bridges with spans of 
100 ft or more, the Missouri River 
Pipeline Suspension Bridge is in 
Plattsmouth, Neb. “An omtstanding 
example of an abstract design for 
a utilitarian purpose,” judges de- 
clared. “For its light lead it is 
beautifully proportioned.” Welding 
played its part in this beauty’s 


bounty. 


Y BUFFALO Bayou bridges in Houston, Texas. won 
Class Ul for bridges with spans under 400 ft, costing 
over $500,000. Designed and built by the Texas High- 
way Dept., the curvature of the long span appealed to 


the jury “for its feeling of lightness and grace.” 
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<@ PICTURESQUE Corporal 
Joseph Thompson Memorial Bridge 
in Watertown, Mass., won honorable 
mention in Class III. 


EAUTY CONTESTS have long been a study of classi 
B line, fine proportion and well-placed curves. Recently 
a contest was held that included these criteria 
few more. From 70 entries, nine bridges were 


plus a 
choser 
as the most beautiful in the country opened to traffic in 
1956; many of them were welded. 

The 29th Annual Aesthetic Bridge Competition. spon 
sored by the American Institute of Steel Construction. 
judged man’s talent, his ingenuity, his ability to overcome 
problems. The judges—architects and artists—saw tons 
of steel and concrete fashioned into fragile-looking spans 
strong enough to hold thousands of tons. The jury 
praised today’s bridge designers for simple and direct 
solutions, good taste and excellent handling of problems 

Winners were divided into three classes. according to 
length of span and cost. The winner in each class will 
sport a stainless steel plaque, and designers of other 
winners received honorable mention certificates. 








By A. M. Setapen 
Handy & Harman 


: TREMENDOUS increase in the 
use of aluminum for industrial 
and_ military accom- 
panied by a series of advances in 
joining techniques for this metal. 
One of the most useful of these tech- 
niques is brazing, which offers the 
unique combination of high produc- 
tion, precision and versatility. 
Brazed joints can be made at points 
that would be inaccessible to mechan- 


products is 


ical fastenings, and from one to sev- 
eral dozen joints can be brazed si- 
multaneously. The brazed structure 
has good stress distribution and fa- 
tigue resistance because of the con- 
tinuous filleted 
filler metal. 

The brazing process is conducted 
at relatively low temperatures, keep- 
ing fixture and part distortion to a 
minimum, particularly 
light-gage parts. The final brazed 
structure is all aluminum, the joints 
having the same corrosion resistance 
as the parent metals. 

Virtually every heating 
method used in brazing ferrous metals 


joints 


provided by 


valuable in 


type ot 
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has also been applied to aluminum 


These include brazing by furnace. 


salt-bath dip, open flame (either by 
hand-torch or gas-fired machines). 
induction, block and metal dip. Each 
method has one 


common element 


which often requires excessive as- 
sembly time and at times affects the 
uniformity of joint quality. 

Except in the case of hand-torch 
and metal dip brazing. this factor is 
the need for preplacing filler metal 
preforms in the joint during assem- 


bly. 


Powdered Alloy 


In assemblies having long. numer 


ous or irregularly shaped joints. 
much of the assembly time is devoted 
to secure and accurate preplacing of 
the filler metal preforms so the en 
tire joint will be brazed. Development 
of clad-brazed sheet has. to some ex- 
alleviated the 


lem, but 


tent. assembly prob- 
only at the cost of using 
filler metal in sections where it serves 
no useful function. 


Recent development of a powdered 


You can 
have uniform 
fillets like 
these 
when 


dip 
brazing 
aluminum 
with paste filler 


filler metal, 


an aqueous paste to the joint area 


aluminum applied as 


and brazed in a flux bath, has de- 
creased excessive assembly time and 
has substantially increased produc- 
tion joint uniformity. Called “Alumi 
braze.” this filler 


has been used for production braz- 


aluminum metal 


ing for almost two vears at the Glenn 
L. Martin Co.. 


sembly 


where it reduced as- 
time as much as 95% for 
certain complex parts, 

The use of this alloy also has pro- 
duced several additional advantages: 

1) Tensile strengths of up to 45,- 
000 psi have been obtained in joints 
of 1/16-in. gap in Type 6061 alumi- 
num 

2) There is very little waste since 
the filler metal is applied only where 
and in the quantity needed. During 
filles 


spread outside the joint area, but 


brazing, the metal does not 


wets and bonds only those areas to 
which it has been applied. 

(3) The fillets are small, uniform 
and in 


many respects superior to 


those produced by the conventional 
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preforms of clad-brazed sheet. Little. 
if any, mechanical clean-up is re- 
quired 

t) The filler metal can be ap- 
plied, usually after the parts are as- 
sembled, to almost any part shape or 
joint location that can be reached 


with an applicator, and in many 
places where the use of preforms 
difficult. 

>») The process, conducted in a 


molten flux bath, practically elimi- 


would be 


nates distortion problems caused by 


uneven heating. since all assembly 


and fixture parts are heated to braz- 
ing temperature almost simultane- 
vuusly. Dip brazing also provides a 
quick method 
tiple joints in a single part or in a 


large 


for producing mul- 
number of small parts at the 


same time 


How Filler Works 


This new filler metal is an alumi- 


num-silicon eutectic consisting of 
‘ silicon 


AWs BAISi-4). and 
nelts between 1070-1080 F, Supplied 


iluminum and 12% 
designation 
is a powder in combination with a 
ontrolled amount of a flux-cement 
it is made up into an aqueous paste, 
coated directly onto the joint area. 

When the slurry is dried, the flux- 
cement acts as a binder which holds 
the filler metal in place at the joint. 
Che characteristics of flux-cement are 
the key to the process, The binder 
does not melt at the usual brazing 
temperatures, but is soluble in the 
flux 

When the assembly is dipped into 
the flux bath, the binder dissolves. 
permitting the molten filler metal to 
flow and distribute itself through the 
joint by capillary action and form a 
bond by wetting the parent metals. 
\ fillet is produced by using a slight 
excess of filler metal. 


Filler Paste Uses 


lo date the paste has been used 
with more than a dozen wrought al- 
loys including types EC. 1100, 3003. 
9050. 5254. 6053. 6061. 
6062, 6063, 6066, X2219 and X5356, 


as W ell 


9052. 50506. 


as several cast alloys. Opti- 
mum joint clearances are almost the 
same as those for silver brazing; i.e., 
0.002 to 0.006 in. for 
strength. On 


maximum 
assemblies. 
such as radar plumbing, a tolerance 
of 0.002 in. is typical. 


precision 


On certain types of joints, notably 
the longer lap joints, tolerances of 
0.010 in. and larger may be required 
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FILLER metal paste is easily applied by brushing it along the joint, usually 
after the parts are assembled. Note the simple spring members used for fix- 
turing. 


to fill the joint 


area. Almost any 
conventional type of joint suitable 
for brazing can be used, except 


straight butt joints. Tight fits should 
be avoided since they may interfere 
with the flow and distribution of the 


molten filler metal into the joint. 


How To Do It 


Dip brazing with this aluminum 
filler metal consists of six basic steps: 
cleaning; assembly: 


the alloys: 


application of 
preheating: dip brazing 
and flux removal. 

Parts deburred and 
cleaned before attempting to braze 
them. All oil and grease must be 
removed. When working with the non- 


should be 


heat-treatable alloys. vapor or solvent 
cleaning will usually do the job; for 
example, a trichlorethylene vapor fol- 
lowed by a 15-second dip in a de- 
tergent-type cleaner and water rinse. 

When working with the heat-treat- 
able alloys, etch-type cleaning in acid 
usually 


or caustic is necessary to 


remove the more tenacious 


oxide 
forming on these alloys. 

chemical method 
of a 50° nitrie acid bath followed 
by one of the 


\ typical 
cleaning consists 
several proprietary 
oxide-removing cleaners and then a 
hot water rinse. 

For a persistent oxide scale, a caus- 
tic treatment may be required, This 
consists of immersing the parts in a 
5% solution of sodium hydroxide at 
150 F for 30-60 seconds followed by 
This is followed 


a cold water rinse 


n cold 50‘ 

nitric acid and then a cold and/or 
hot water rinse. When tolerances are 
critical, 


by a 10-20 second dip 


made 
for the metal dissolved in these pre- 


allowances must be 
cleaning and later post-brazing clean- 
up baths. 

Oxides can also be removed me- 
chanically with steel wool, an abra- 
sive belt or a 6-in. powered brush 
having stainless steel bristles 0.02 to 
0.005 in. in diameter, and rotating 
between 1800 and 3600 rpm. 


Parts should be brazed within 48 


hours after cleaning and always 
stored carefully to prevent recon 
tamination. 


Assembly And Fixturing 


The parts are assembled in a man- 
ner dictated by the joint design and 
configuration of the individual parts. 
Insofar as possible, all parts should 
be self-locating so that they can be 
staked, tack or spot welded during 
assembly, simplifying the 
fixture design. 


holding 


Fixture design plays an important 
part in the success and economy of 
any dip brazing process. Fixtures de- 
signed so that the molten flux will 
run off rapidly will reduce the 
amount of flux adhering to the fix 
ture and parts after removal from 
the bath, and will reduce the amount 
of flux loss, All assemblies must be 
vented and ported to permit air ex- 
pansion and rapid flux drainage. 

Avoid using serews and bolts as 
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hold-down devices since the flux will 
solidify in the threads and will be 
.troublesome to Generally. 
springs are the most useful hold-down 
devices because they produce a posi- 


remove, 


tive holding action yet enable the 
parts to expand under heat without 
distortion. 

If the hold-down pressure is ap 
plied relatively small 
the aluminum part should be pro- 
tected from marring by stainless steel 


over a area, 


shims or spacers between the surface 
and clamping device. 

The mass of the fixture should be 
as light as possible, consistent with 
adequate strength and dimensional 
stability, to minimize heat absorp- 
tion from the flux bath. 

Fixtures are usually fabricated 
from high-heat resistant alloys such 
as Inconel-X, half-hard 301 stainless 
steel or their equivalents. Steels such 
as 1025, 4130 and the like, should 
not be used because they react with 
the flux and produce scale which con- 
taminates the flux bath. 

For coil springs, music wire is ac- 
ceptable. Inconel-X 
or equivalent for flat springs. Type 
301 half-hard stainless steel can be 
substituted for the Inconel, but it 
will have substantially 
ice life. 


However. use 


shorter serv- 


Applying Filler Metal 

The filler metal is prepared by add- 
ing enough water to produce a thick 
but workable paste. If the paste is 
too thin, do not pour off the excess 
water but thicken with additional 
powder, or some of the water soluble 
flux will be lost. The paste tends to 
settle out upon standing, hence, it 
should be thoroughly stirred to main- 
tain uniform dispersion before ap- 
plication. 

It can be applied with a. stick, 
spatula, glass rod, small brush or 
even a syringe, depending on the 
shape of the part and the quantity 
required. Drag the applicator along 
the joint, depositing enough alloy 
to produce a satisfactory braze and 
fillet. The proper amount can usually 
be gaged after a few trial runs. 

The parts and fixture must be pre 
heated to nearly brazing tempera- 
ture, accomplishing three things. It 
dehydrates the assembly, preventing 
instant steam formation in the flux 
bath. It “sets” the flux-cement which 
binds the filler metal firmly in place. 
By being close to brazing tempera- 
ture, the parts can be brazed with a 
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minimum dwell time in the flux and 
with minimum heat drain from the 
bath. 

Preheating is done in a circulating 
air oven, maintained at 1,000 F. The 
preheat period depends on the length 
of time needed to bring parts and 
fixtures up to temperature, and is 
governed by the mass of metal in- 
volved. 


Dip Brazing 

The brazing bath should be a 
dip brazing flux maintained at 1,100 
F + 5 F. The assemblies are dipped 
directly bath immediately 
upon removal from the preheating 


into the 


oven to prevent any appreciable 
cooling. If the parts are too cool, the 
flux may solidify on contact, clog 
small openings and prevent the fillet 
metal from flowing readily. The usual 
brazing time is from one to three 
minutes depending on the mass of 
the assembly. 

Whenever possible, the dwell time 
three 
since excessive alloying between the 
filler metal and the base metal will 


should not exceed minutes 


occur. Higher strength aluminum al- 


JOINT made with the filler metal 
paste in 1'4-in. thick 61S-T6 alu- 
minum alloy. Note excellent pene- 
fillets. 


tration and uniformity of 


Magnification is 14 times. 


loys are relatively more susceptible to 
this alloying and require particular 
care against over-long immersion in 
the flux. 

The bath itself should have a ce- 
ramic liner and should be electrically 
heated by nickel immersion heaters 
These materials are necessary since 
the flux is highly reactive with ordi- 
nary steel. Procedures for handling 
and maintaining the flux are about 
the same as for all aluminum fluxes. 


Flux Removal 


The final step is the complete re- 
moval of flux from the assembly. A 
preliminary immersion in_ boiling 
water to remove as much flux as pos- 
sible is followed by an appropriate 
clean-up treatment. After the assem- 
bly is from 


removed the brazing 


bath, it should air-cool sufficiently to 
solidify the filler metal so that the 
joint can withstand the stress imposed 
by the thermal shock of the quench. 

The quench should preferably be 
done in an overflow tank to control 
the flux 
water. A 


wash 
pressure spray of manual 
brushing is helpful in dislodging flux 


concentration in the 


from accessible joints. 

Following the boiling water rinse, 
one of several acid treatments may 
be used to remove residual brazing 
flux, the choice depending on the 
character of the brazed parts and 
the extent of cleaning required. 

These treatments may be: a 30% 
nitric acid bath at room temperature 
for 10 to 15 minutes; a hydrofluoric 
acid bath at room temperature for 
5 to 10 minutes followed by a rinse 
and a nitric acid dip; or a_ nitric 
acid-sodium dichromate bath at 150 
Fk for 5 to 10 minutes. 

In all cases, after the acid baths 
the parts should be thoroughly rinsed 
in one or two baths of clean water 
and then dried. Agitation and _ tur- 
bulence improve the efficiency of any 
flux removal treatment, minimize 
the required immersion time and re- 
duce the possibility of attack on the 
aluminum parts. 


Test For Cleanliness 


It is best to check for complete 
flux removal, 
flux will 


since any 
with the 


convenient test is to 


remaining 
react aluminum 
assembly. A 
nitrate 


place a drop of 5% silver 


solution on the cleaned and rinsed 
part. If any 


a white 


brazing salt remains, 
silver -( hlor ide 


will form in the drop. 


precipitate 


Because of the 
fillets 


treatment is 


smooth uniform 
little 


required 


mechanical 
before final 


finishing. Since the brazing is con- 


produc ed, 


ducted at temperatures higher than 
the annealing temperatures for alu- 
brazed 
from non-heat-treated alloys will have 
mechanical properties equivalent to 
an annealed temper. The heat-treat- 


minum alloys. assemblies 


able alloys are also annealed by braz- 


ing, but most of this strength can 
be regained either by a heat treating 
operation after the parts are brazed 
or by quenching from brazing tem- 
perature. 
Consult the manufacturer of the 
aluminum alloy for specific proced- 
ures if it is necessary to heat-treat 
the assembly as a separate operation 
after the parts have fully cooled. 
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In a semi-automated line .. . 





Seam welding 
paces high-speed 
drum fabrication 


[’ rHE VAST JUNGLE of piping and pressure vessels that 
constitutes much of Dow Chemical Co.'s Midland 
Mich.) Div., automation in chemical processing repre- 
sents the only feasible means of achieving operational 
economy and control. 

And along with the firm’s many push-button installa- 
tions —naturally—go valuable welding procedures, some 
ff which are also part of semi-automated set-ups. 

Helping Dow keep pace with ever-increasing material 
handling demands (many tons of chemicals are shipped 
each day from Midland) is the resistance seam welder 
shown in the photo sequence on this page. It is an integral 
part of a high-speed fabrication line that can turn out 
approximately 280 chemical containers every hour. 


Grit Blasting 


At the head of this assembly line, 37 by 66-in. sheets of 
24-zage cold-rolled steel are fed by hand onto an L-shaped 
work table. Each sheet is then mechanically grasped and 
pulled into line with a vacuum grit-blasting unit. 

Flexible hoses from this machine are fixed to both 
sides of the table and thoroughly clean two edges of the 
passing sheet. 

At the end of the first leg of the “L”’, sheets are pulled 
sideways and travel a few feet to the welding machine 
Underneath the upper arm of this 200-kva unit the sheets 
are quickly rolled into a loose circumferential shape. 
hen, just before the circular electrodes grasp the work. 
cleaned edges are overlapped 4g in. by two concave form 
ing rolls (see photo) 

The longitudinal seam weld is made at a rate of 40 ft 
per minute, and each welded drum is taken by an opera 
tor as it leaves the electrodes. 


Corrugated and Flanged 


Next step in drum fabrication is the corrugations which 
ire quickly made in two areas on the drum’s circum- 
ference. Upon completion of this operation, the drums 
ire rolled to a flanging machine which simultaneously 
prepares both open ends for the fitting of drumheads. 

Rolling down a ramp from the flanger, drums are 
placed in a double-end seaming machine. Both drumheads 
one with a flanged, offset opening in it to receive chem- 
icals) are then clamped to the drum. Rollers crimp the 
seams shut as the drum is revolved. 

Completed drums are suspended from hooks and taken 
through an automatic spray-painting operation that gives 
them a corrosion-resistant coat so necessary for the job 
they must perform. These drums are used for the ship- 
ment of such chemicals as caustic soda, ferrous chloride. 
calcium chloride in flake and pellet form, and chemical 
preservative. 
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SEQUENCE started with placement of steel sheet on 
table at center-rear of photo ends as seam welded 
eylinder is removed from 200-kva welder. Sheet was 
pulled past vacuum grit-blaster at left and two edges 
were cleaned for welding. 





CYLINDER corrugation (left) is next step in drum fabri- 
cation, then both ends of cylinder are flanged (right) 
to receive drumheads. 





DOUBLE-END seaming machine clamps and crimps 
drumheads to complete job. Painting is next step for 
finished drum rolling away from machine at lower right. 
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This article concludes a two-part series 

based on a chapter in the 

Kaiser Aluminum Electrical Bus Con- 
ductors Technical Manual. Part | 

appears on page 39 of WELDING ENGINEER’s 


November, 1957, issue. 


Application aids 


for arc welding 


aluminum bus 


N ITS APPLICATION to aluminum alloy bus material, 
| metal-arc welding with flux-coated electrodes has the 
advantage of producing a highly-concentrated heat zone. 
Because of this attribute, the process creates less dis- 
tortion than does gas welding. 

Manual arc weldors, however, cannot switch from mild 
steel to aluminum and expect to apply similar techniques 
—the latter demands an experienced touch. 

Joint edge preparation for arc welding: aluminum is 
simple, and even though welding is confined to the down- 
hand position, joint strength and welding speed favor 
the capable arc weldor. 


Apparatus and Electrodes 


Arc welds can be made with standard d-c motor-gen- 
erator power sources used for joining other metals. 
Capacity of the power source and electrode size required 
are determined by thickness of material to be welded. 

Reverse polarity is normally used when are welding 
aluminum because it provides a stable arc with most 
flux-coated electrodes. But straight polarity is also gen- 
erally satisfactory, and a proper setting for individual 
applications is usually the result of trial and error. 

There are many commercially available flux-coated 
electrodes for arc welding aluminum bus, but the two 
most widely used are 99+ aluminum and 4043 aluminum 
alloy. 

The 99+- electrode is recommended for EC and 1100 
bus bar. For welding 6061, 6063, 55 EC and 56 EC bus 
alloys, the 4043 electrode type should be used. 


Edge Preparation 

Because arc welding readily gives good penetration, 
edge preparation for this process differs slightly from 
that done for gas welding. 

No edge preparation, other than cleaning, is required 
on material 1 in. or less in thickness. Heavier materials 
should be beveled to produce a 60 to 90-deg included 
angle, and a root spacing of 14 in. or less should be used. 

Before welding, surfaces should be cleaned of all oil 
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and grease. When welding flat bus from one side, provide 
a back-up strip of aluminum (or a grooved metal back- 
up bar) to confine the root of the weld. The groove in 
the bar should be a half-oval about 1% in. wide and 1/16 
in deep. and should be placed directly below the weld 
root ; 

This back-up strip may be either aluminum or water- 
cooled copper or steel. Where aluminum is used, it is 
welded to the bus and then removed by chipping after 
the joint is completed. 

Edge preparation for tubular bus is similar to that 
for flat bus of corresponding thickness. but an aluminum 
back-up is not recommended because flux may be trapped 
in the crevice between tubing and back-up. 


Welding Procedure 


Preheat is usually unnecessary when are welding alu- 
minum bus. But, on sections thicker than °@ in.. a slight 
preheat to about 250 F makes welding easier. improves 
penetration and cuts distortion. 

The are is struck with a brushing motion. Touching 
electrode to workpiece is unsatisfactory because the 
electrode will probably stick. Once an arc is established, 
its optimum length should be ' to 3/16 in. 

If welding current is too low, irregular welds with 
overhanging weld metal and a rough appearance will 
result. Poor penetration and undercutting are the prod- 
ucts of a welding speed that’s too fast. 

The electrode should be held approximately vertical 
to the molten weld puddle and moved with a slight cir- 
cular motion. This keeps the puddle molten long enough 
to allow entrapped flux to rise to the surface. 

If it is necessary to make more than one pass, remove 
slag from metal deposited in the previous pass to avoid 





Recommended practices for metal-arc welding 
with flux-coated electrodes 


Metal Edge 
thickness preparation 


Electrode 
diameter 


Approximate 
weld current 





3/32 in. Square butt 1/8 in. 55-65 amp 


Fillet 60-70 


1/8 Square butt 1/8 80 
Fillet 1/8 99 


3/16 Square butt 5/32 125 
Fillet 5/32 


1/4 Square butt 3/16 
Fillet 1/4 


3/8 Single-V groove 1/4 
Fillet 3/16 


1/2 Single-V groove 
T TERE on one side 


3/4 Double-V groove 


3/16-1/4 300 
> 


1/4-5/16 375 
Double-V groove 5/16 450 


Double-V groove 5/16-3/8 550 
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excessive porosity. This job can be done more thor- 
oughly if weld metal is deposited at a slow rate in the 
first pass, allowing flux residues to surface. 

Flux removal is actually necessary in the case of all 
manual are welds on aluminum bus. These cleaning 
procedures, which prevent corrosive action, are identical 
to those used with gas welds. 


Physical Properties 


Physical properties of weld and base metal are affected 
by heat developed in metal-are welding; but the loss 
is less pronounced than that encountered in gas welding. 
Welds made in either hardened or annealed tempers of 
1100 or EC alloys with electrodes of similar composition 
will have tensile strengths and electrical conductivities 
typical of the annealed alloy. 

Welds in heat-treatable alloys 6061 and 6063, using 
1043 filler rod, will have electrical conductivity and 
tensile properties typical of the filler metal in the as- 
deposited condition. 

Metal adjacent to the weld in heat-treatable alloys is 
not completely annealed during metal-are welding. The 
physical properties of metal in this heat-affected zone 
will have physical properties somewhere between the 
hardened and the fully annealed alloys. 


Tig Welding Bus 


The Tig (tungsten inert-gas) welding process is widely 
used on aluminum bus—at high speeds and in all posi- 
tions. 

\n a-c power supply is needed for the process, and 
its capacity depends on dimensions of bus to be welded. 
Material thickness and the welding position will control 
magnitude of welding current. 

Currents for welding in the flat position are slightly 
higher than those for vertical and overhead welding. And. 
just as with other processes, electrode size increases with 
metal thickness. 

Both' argon and helium are used as shielding gases for 
the tungsten arc. Helium requires a higher gas flow 
than argon, but the helium shield gives greater penetra- 
tion and faster welding. This deeper penetration is ob- 
tained because are voltage is higher in a helium at- 
mosphere. 

Increased welding speed with helium offsets its higher 
rate of consumption, but argon is preferred by most 
operators because cleaning action of the are is more 
effective and are stability is better. 

Mixtures of argon and helium are used for some 
applications to combine desirable features of each gas. 
The 75° helium and 25% argon mixture is commer- 
cially available, Other mixtures—for example, 40% ar- 
gon. 60° helium—are obtained by combined flow from 
separate tanks of each gas. 


Preheat Desirable 


Cleaning welding surfaces to remove oil and grease 
is as necessary for Tig welding as it is for the metal-are 
process. Preheat is desirable on sections greater than 14 
in. to reduce welding time, A gas torch is ordinarily used 
for this procedure. 

\s with other welding processes, edge preparation and 
amount of root opening for Tig welding are a function 
of bus thickness. Bevels are unnecessary for ¥4-in. ma- 
terial, but range to 30 deg for 1%4-in. plate. 
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Generally, bars less than 14 in. thick need not be 
beveled. For bars 4 to 14 in. thick, some root opening 
is recommended to insure complete penetration, Nor- 
mally, this gap should be approximately 25°% of metal 
thickness. 


Welds should be supported by a backing bar except 
where welding is done from both sides. This bar may 
be aluminum, copper or steel. An aluminum backing 
bar is widely used in Tig welding. 


Effective Range 


For tubular sections with wall thicknesses greater 
than 14 in., edges should be beveled to form a 30 to 
15-deg included angle with a square butt lip of x, to 4% 
in.—depending on bus thickness. A tubular backing can 
be inserted before welding. 

All metal thicknesses can be Tig welded, but the most 
effective range for application of this process is from 
1/32 to 34 in. On bus greater than *¢ in. thick, preheat 
is advisable and welding speeds should be slower. (And 
because of the slower Tig welding speed on heavy sec- 
tions, the Mig process is more desirable on these appli- 
cations. } 

Electrode size, current setting and gas coverage should 
be chosen to suit metal thickness being joined. The arc 
is initiated by touching the tungsten electrode to the bus 
material. The electrode is then withdrawn to establish 
the 3/16-in. are length that is satisfactory for most 
welding. 

The are is held at the starting point and the electrode 
moved in a circular fashion until base metal liquefies 
and a weld puddle is established. Filler rod is added 
manually from the side as needed to form the weld bead. 
The torch is usually inclined approximately 20 deg from 
the vertical to point in the direction of travel. 

If more than one pass is required, the weld should 
be wire brushed before a second pass. Since no flux 
is used with this process, finished welds do not require 
cleaning. 

Heat generated by welding affects physical properties 
of the finished weld in a manner similar to gas welding. 
A small zone extending ', to 15 in. on either side of 
the weld bead is at least partially annealed by welding 
heat. 

In such strain-hardened alloys as EC and 1100, tensile 
strength of the heat-affected zone is reduced to approxi- 
mately that of annealed parent metal. In heat-treatable 
alloys, the heat-affected zone is reduced in mechanical 
strength to some intermediate point between typical 
properties of the annealed and heat-treated parent metal. 


Mig Application 

The Mig (metal inert-gas) welding process so popular 
for bus fabrication combines advantages of the Tig 
method with increased welding speed. The speeds range 
from 20 ipm on 4-in. bus bar to 6 ipm on 1-in, bar. 

Manual or, automatic Mig may be used for bus welding 

the former in any position. Heat is concentrated in a 
small area, and high current densities can be used for 
overhead or vertical welding. Manual Mig welding tech- 
niques differ somewhat from those used with other 
methods, but a weldor can effectively use this process 
with only a few days of concentrated training. 

Filler rod for Mig welding is supplied as a coil of 
bare wire. This wire is added to the weld at a pre-set 
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rate by a motor-driven feed mechanism that is adjust- 
able to suit variations in welding current. 

Power source for Mig welding may be any suitable 
d-c generator, but a constant-potential generator is pre- 
ferred to produce high-quality welds. This latter type 
compensates for changes in arc length due to the human 
element, given more uniform welds. Reverse-polarity 
current is always used. 

The Mig process is generally employed when welding 
thicknesses greater than 4g in., but special equipment 
will adapt it for applications on thinner bus material. 


Preparation for Welding 


Oil and grease can be removed from metals to be Mig 
welded by any degreasing compound available for use 
with other welding methods. It is also essential that the 
welding surface be free of moisture. A clean air blast is 
an effective post-cleaning drying agent. 

A widely recommended practice that isn’t always em- 
ployed is that of wire brushing edges prior to Mig 
welding. The brush will remove surface oxides and 
insure sound welds. 

Available for Mig welding aluminum bus bar are EC, 
1100, 4043, 5154 and 5356 welding wire. This filler 
material can be obtained in 3/64, 1/16, 3/32 and 1-in. 
diameters. 

Joint design for Mig is similar to that for Tig welding. 
Bus bar 3/16 to °%% in. thick can be welded satisfactorily. 
and with complete penetration, using a square butt de- 
sign. Bus over 34 in. thick should have a single-V or 
double-V groove. Edges of tubular sections are prepared 
in the same way as edges of flat bus of corresponding 
thickness. 

Aluminum back-up bars of the same composition as 
parent metals are often used with the Mig process, and 
they are usually left intact after welding is completed. 


On flat or tubular bus which is to be exposed to the 
atmosphere, provision should be made to prevent mois- 
ture from collecting in the crevice between back-up plate 
and parent bus. Moisture in this crevice presents a cor- 
rosion hazard which can be eliminated by welding around 
the back-up bar to seal the crevice. 


Inert-Gas Coverage 


Either helium, argon, or a mixture of the two are 
suitable for Mig welding. Pure argon is most widely used 
on materials less than 34 in. thick. Thicknesses over 
54 in. are commonly welded with a helium/argon mix- 
ture which may range from 60% helium/40% argon 
to 80% helium/20% argon. 

At any given arc voltage, the helium-shielded arc is 
hotter than an argon arc, but a smoother and more 
stable arc is obtained with argon. On heavy bus bar, 
the gases are usually mixed to combine helium’s hotter 
are characteristics with the stabilizing effects of argon. 

ivailable Mig welding equipment is designed to in- 
itiate gas coverage and automatically feed the aluminum 
electrode into a weld area when the arc is struck, A 
welding pool is formed immediately the arc is established 
and the welding gun is moved along the joint at a rate 
designed to build up a bead of desired dimensions. In 
flat-positicn welding, the gun is pointed in the direction 
of travel and tilted 29 to 30 deg from the vertical. 

Bus bar vp to +4 in. thick can be welded in one pass; 
materiel over 4 in. thick may require two or more passes. 
Where more n one pass is needed, the weld should 
be wire brushed between passes. Postweld cleaning is 
unnecessary for Mig welds, and weld beads are not 
usually finished off. 

Physical properties of Mig welds are similar to those 
made by the Tig process, but are superior to those made 
by any other process. The concentrated heat of a Mig 





Metal 


Welding 
thickness 


position Edge preparation 


Recommended practices for Tig welding aluminum 


Current 
(amp, a-c} 


Electrode Argon 
diameter flow 


Filler rod 


diameter 


Preheat (F) 





1/8 in. Flat Square butt 


0 to 1/8 in. root gap 125 


Vertical Square butt 
0 to 1/8 in. root gap 115 
Overhead Square butt 


0 to 1/8 in. root gap 115 


Flat 60-deg single bevel 225 
Vertical <3 is “ 200 
Overhead 210 


Flat 325 
Vertical 250 
Overhead 275 


Flat 375 
Vertical 250 
Overhead 275 





Flat 500-600 


1/8 in. 20 cfh None 


1/8 in. 


3/32 20 1/8 


3/32 25 1/8 


3/16 30 3/16 
5/32 30 3/16 
3/16 35 3/16 


1/4 35 1/4 Up to 400 
3/16 35 1/4 ~ 


3/16 40 1/4 9 


1/4 35 1/4 Up to 600 
3/16 35 1/4 . 


1/4 40 1/4 _ 


5/16-3/8 35-45 | /4-3/8 Up to 600 
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Typical properties of Tig and Mig welds in aluminum bus conductor 


Typical properties 
of parent metal 


Typical properties 
across welds 














*Stress to produce 0.2°/, permanent set. 


and strength would be slightly lower. 





Ultimate Yield Ultimate Conductivity** 
Bus alloy Filler tensile tensile tensile °%/, of 
and temper alloy strength (psi) strength (psi)* stress (psi)) parent metal 
EC-HI1 EC or 9,000 4,000 
1100 
-H12 12,000 8,000 12,000 100 
-H13 14,000 12,000 12,000 100 
1100-0 1100 13,000 5,000 13,500 100 
-H14 24,000 22,000 13,500 100 
55 EC-Té 4043 29,000 25,000 20,000 100 
13,000 7,000 
6063-O 4043 32,000 25,000 20,000 100 
-T6 
6061-0 4043 22,000 12,000 
-Té 42,000 35,000 27,000 100 


**Tensile properties and conductivity were taken on a weld with a convex bead. This bead 
type results in a weld with cross-sectional area slightly greater than thct of parent plate. 
\f weld bead were flush, or machined to same cross-section as parent plate, conductivity 








are does not raise temperature of adjacent metal as much 
as do other processes. The heat-affected zone is there- 
fore narrow, and physical properties of the adjacent 
metal are higher. 

Welds produced by Mig are usually sound, so prop- 
erties of the weld metal itself are superior to weld metal 
properties produced by gas or metal-are processes. 


Other Processes 


Carbon-are welding is used only in limited applica- 
tions where suitable equipment is on hand. A flux-coated 
rod supplies filler metal to the weld, and metal in thick- 
nesses of 1/16 to approximately 4¢ in. can be manually 
welded. Carbon-are welding can also be adapted to auto- 
matic use if welding volume justifies initial capital out- 
lay. 

Atomic-hydrogen welding is adaptable to both man- 
ual and automatic applications on metal 1/16 in. thick 
and more. A flux-coated filler rod similar to that used for 
gas welding is fed into the arc during welding. 

Resistance welding is seldom used for joining bus 
bar and can only be economically adapted for fabricat- 
ing small sections suitable for high production. For such 
applications, flash-butt welding is the most commonly 
used process, but initial cost of this particular equip- 
ment is high and can only be justified in quantity pro- 
duction. 

Pressure welding of aluminum and aluminum alloys 
is new and limited. The joint is made by application of 
high pressure to surfaces, either with or without heat— 
and with the complete absence of melting. 

Special applications may require copper-to-aluminum 
welds. This is often necessary when introducing alu- 
minum bus in an existing copper installation, or when 
taking copper tap-offs from an aluminum bus. 

Special processes are required to weld aluminum to 
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copper. When aluminum is welded directly to copper, a 
brittle inter-metallic compound (CuA1,) is formed. This 
material makes the weld unsuitable for most bus appli- 
cations, 

To avoid such formation, copper must be coated with 
a material metallurgically compatible with both copper 
and aluminum. The silver solders have proved satis- 
factory for this purpose, and either the Tig or Mig weld- 
ing processes can be used. 

Copper is first cleaned, then coated with an all-pur- 
pose brazing flux paste. Heat is applied with a gas torch 
or other suitable heat source until flux liquifies. A layer 
of silver solder at least 1/32 in. thick is then laid on all 
surfaces which will contact the molten aluminum. This 
solder should have a composition of 50% silver, 15.5% 
copper. 16.5% zine and 18% cadmium. 


Welded With 4043 


After copper is silver-coated, it is cooled to room tem- 
perature and cleaned to remove all traces of flux before 
welding to the aluminum bus bar. 

The copper and aluminum parts are positioned and 
welded with 4043 filler rod. The are is directed on the 
aluminum and a molten pool is established. This weld 
pool is then brought into contact with the silver to 
avoid complete removal of the silver solder. 

It is advisable to keep temperature of the copper 
below 500 F to prevent silver solder loss. This may be 
done by interpass cooling. 

Operating data accumulated on copper-aluminum 
welds in service for approximately 24 years show that 
joint efficiencies are excellent, and that these welds can 
meet all normal service conditions required for alumi- 
num bus. A properly designed joint in EC or 1100 alloy 
will have a tensile strength equivalent to annealed parent 
aluminum. 








A close look at some construction and 
operation characteristics which help . . . 


Silicon rectifiers 
improve features 
of d-c welders 


By E. F. Steinert 
Are Welding Dept. 
Westinghouse Electric Corp. 


Buffalo, N. Y. 


A MAJOR ADVANCE in the art of rectification has resulted 
in the application of silicon rectifiers to a wide 
variety of industrial uses. 

Among the most significant is the development of a 
commercial d-c are welder. 

The silicon power rectifier employed in this new 
welder represents another step forward in a long series 
of rectifier developments that include the first use of 
copper oxide, selenium and germanium. Characteristics 
of this rectifier are so unusual and desirable that their 
application to d-c welders had been anticipated by the 
welding industry long before they 
available. 


actually became 


3 Features Wanted 


For years, the industry sought a d-c are welder whose 
performance matched that of a-c equipment. Desirable 
features included the simplicity characteristic of static 
components, high efficiency, and durability under extreme 
operating conditions. 

This goal was partially attained with the introduction 
of ‘a selenium rectifier welder in 1949. Now that silicon 
rectifiers are available, d-c arc welders match—and 
sometimes exceed—the best features of a-c welders. 

At first sight, the silicon rectifier cell is of interest 
because of the contrast of its extremely small size with 
its high current capacity. The active part of the cell 
is enclosed in a copper capsule with ceramic bushing; 
the whole enclosure is hermetically sealed. 

Cell size and its construction permit the design of a 
small, compact bridge assembly with six cells (normally) 
for three-phase, full-wave rectification. Copper plates 
comprising the bridge assembly provide a mounting for 
cells, and serve also as radiators for dissipating the small 
amount of heat developed by the cells. 


Unidirectional Flow 


Both rectifier cells and the mounting are rugged and 
practically invulnerable to moisture or corrosive condi- 
tions. These characteristics are of particular importance 
in welders because of the rough usage and adverse con- 
ditions normally encountered by welding equipment. 

A rectifier cell is the electrical equivalent of a check 
valve used in hydraulic systems—it permits current to 
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flow in one direction only. But as in the case of a leaky 
valve, a rectifier cell may allow an appreciable current 
to flow in the wrong direction. This condition is known 
as back-leakage and represents a power loss. 

\s a distinct advantage, silicon cells provide an almost 
perfect check to reverse flow, and back-leakage loss is 
practically negligible. Reduction in leakage not only 
reduces welder power consumption during idling, but 
helps improve welding characteristics. 

One function of the reactor in a d-c arc welder is to 
store electrical energy essential for maintaining a stable 
arc. When conditions in the are tend to cause a momen- 
tary current interruption—an arc outage—stored energy 
of the reactor is instantaneously released. 

If this transient surge of energy is partially dissipated 
by back-leakage through a rectifier, its effectiveness in 
sustaining the arc and preventing current interruption is 
lessened substantially. Having practically negligible leak- 
age, silicon rectifiers provide more efficient utilization 
of reactor energy, improved dynamic characteristics of 
the welder, and a more stable arc even under adverse 
welding conditions 


Cut Current Loss 


Silicon rectifiers have very high efficiency. There are 
two reasons for this 

(1) voltage rating of silicon cells is approximately 
10 times that of selenium; (2) the forward drop of a 
silicon cell is extremely low. 

Forward drop is equivalent to a voltage drop pro- 
duced by current flow through a resistance in the forward 
direction. The combined effect of fewer cells in series 
and lower forward drop reduces rectifier loss in a welder 
under load to a practically negligible value. 

When we add to this a further reduction in idling 
loss because of insignificant back-leakage, the total re- 
duction amounts to approximately 50% in power loss. 
This represents a substantial savings on such heavy- 
current apparatus as welders, 


High-Temperature Ability 
Silicon possesses yet another unique feature— its abil- 
ity to operate at temperatures up to 375 F without harm- 
ful effect. Although normally operated at temperatures 
well below this maximum, its high-temperature char- 
acteristic provides a wide safety margin. 

Design of both silicon cell and bridge provides rapid 
and adequate heat conduction from the active part of 
the cell into the radiating copper plates. This heat flow, 
coupled with the wide range in permissible operating 
temperatures, provides ample capacity to withstand cur- 
rent surges and overloads—in addition to the abnormally 
high ambient temperatures regularly encountered on arc 
welding service. 

Rectifier-type arc welders proved a radical departure 
from the firmly established conventional motor-generator 
type. But their almost universal acceptance during the 
relatively brief period since their introduction in 1949 
is evidence of sound principle and good value to the 
welding industry. 

During these years, constant improvements have been 
made through new designs to give better operating 
characteristics and welding performance. With the ap- 
plication of silicon rectifiers, a new milestone in develop- 
ment has been reached. 
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ON production line, worker assembles silicon rectifier unit on a 400-amp d-c 
are welder, Author cites simplicity, high efficiency and operational durability 
as among best features of silicon rectifiers, and also explains ability of cells 
to prevent back-leakage of current. 


SIX small silicon cells 
comprise three-phase full- 
wave rectifier bridge. 
Each copper-encased, her- 
metically-sealed cell is 
mounted on copper plate 
for support and heat 
radiation. 





SILICON rectifier bridge 
(right) and equivalent 
selenium rectifier bridge 
for 400-amp welder. 
Heat radiating surface of 
former is only 5% that 
of latter. 
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Silicon rectifier cells: 





What are they? 


How are they made? 


By A. M. Christian 
Westinghouse Electric Corp. 
Y oungwood, Pa. 


on ON, THE NEWEST semiconduc- 
\/ tor rectifier material to be pro- 
duced in volume, has actually been 
known for more than a_ hundred 
years. 

~ Manufa turing a rectifier cell from 
the element is a long process. It starts 
with production of a fairly pure metal 
from sand, which is then purified 
further until it has less than one part 
of impurity in ten million parts of 
silicon. Silicon is also prepared as a 
single crystal—that is. with no crystal 


boundaries in a single mass. 

These latter steps are extremely 
technical and costly. and are com- 
plicated by silicon’s high melting 
point (1,420 C), the necessity of 
working under very high vacuum. 
and the fact that liquid silicon is 
virtually a universal solvent. 

The resulting small cylinder of 
hyperpure silicon is sliced, diced into 
wafers. polished and fused into a 
rectifying “sandwich” or junction 
The sandwich is hermetically sealed 
into a container designed for easy 
mounting and to withstand severe 
ambient conditions. The container 
and junction is called a “cell”, 

Silicon rectifier cells are normally 
furnished in assemblies of complete 
rectifier circuits. These assemblies 
consist of a rigid cadmium- o01 
nickel-plated framework with insu- 
lated mounting brackets and one ot 
more plated copper plates, 

Each plate has a cell firmly affixed 
to it. A plate is used for both heat 
sink and for electrical connection. so 
it is insulated from the frame for 
special applications and other sizes 
and plate materials can be furnished. 

The assemblies range from single- 
phase half-ways to polyphase circuits, 
and have ratings to 900 or to thou- 
sands of volts. Ratings include high 
safety factors in current, voltage and 
temperature. 





Thanks to lig... 





There's GOLD 
in 
them 
thar 


welds! 


N": ALL THE TEA is in China. Nor 
is all the gold in Fort Knox. 

Some of that gold—in the form 
of rolled plate and fillings for jewel- 
ry—is being Tig (tungsten inert-gas) 
welded by Metals & Controls Corp., 
Attleboro, Mass. 

General Plate Div. of M & C is 
now in its 42nd year of producing 
such materials for the jewelry in- 
dustry in the Attleboro area. But it 
isn’t only gew-gaws to which the 
division applies versatile Tig weld- 
ing; also fabricated are watch cases, 
optical frames, pens, pencils and re- 
lated arts. 


Other Products 


General Plate also turns out nickel 
and aluminum-clad steel for radio 
tube parts; stainless-clad copper for 
heat exchangers and utensils; elec- 
trical contacts which have bases clad 
with precious metals, and thermostat 
metal sheets and parts for electrical, 
control and automotive industries. 

Included among the varied opera- 
tions of this division are platinum 
refiining, and the welded fabrication 
of platinum and 
metals and alloys. 

Using Tig equipment manufac- 
tured by Air Reduction Sales, this M 
& C division gets a welding assist in 
the precision thin-gage rolling of 
many precious metals. Gold plate, 
0.100 in. thick, is regularly butt 
welded to prepare it for a continuous 
roll to an eventual finish gage as thin 


platinum-group 
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GOLD plate, 0.100-in. thick, is butted and Tig welded to form continuous 
roll that is then brought to finish gage as thin as 0.015 in. 


ALUMINUM ss sstrip_is 
butt welded by Tig 
method before being 
clad with other metals. 
Small tractor at left 
provides mobility for 
Tig torch moving across 
clamped strip. 


as 0.015 in. Helium is the shielding 
gas in this manual welding applica- 
tion. 

An automatic Tig installation 
handles another butt welding job— 
this time on aluminum coils which 
are formed into a continuous strip 
prior to being clad with such metals 


MANUAL Tig torch is 
held firmly in jig while 
weldor joins tail-end as- 
sembly to copper sleeve. 
Unit is headed for nu- 
clear service. 


as copper. The shielding gas for this 
operation is a mixture of helium and 
argon. 


3-Second Cycle 


Another M & C division, Spencer 
Thermostat, finds automatic Tig 
welding equally valuable—particular- 
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ly in an application on its “Klixon 
Power Plug” thermostats. Stainless 
steel tubes are joined to nickel and 
iron rods by the welding set-up. 
lhoriated tungsten electrodes and 
an argon shield are used. A three- 
second weld cycle seals rod to tube 
it the point of the plug—and a pro- 
duction rate of 400 units per hour is 
1intained. 
In addition to its line of “Klixon” 
mtrois Spencer also produces snap- 
acting precision switches, and circuit 
breakers for aircraft, ordnance, auto 


itive and communications equip- 


ent 


Fuel Elements Welded 

Newest of M & C’s four divisions 
ire Nuclear Products and Versaille 
Products—both of which were added 
to the corporation’s roster early in 
Naturally, the Tig process 
ves helpful to both—at Versaille, 


nstance, in its application to 


controls similar to those produced 
by Spencer Thermostat. 

he Nuclear Products Division 
was an outgrowth of work begun by 
M & C in 1952 in the field of nuclear 
fuel fabrication. The division is now 
a ymmoplete facility for the produc- 
tion of fuel elements for atomic re- 
actors 
These elements are made by stan- 
dard metal-working processes, then 
protective jackets are welded around 
those materials susceptible to oxida- 
tion. Wherever fuel elements are to 
be used in liquids or at elevated tem- 
peratures, welded cladding or bare 


uranium foil serve as protection. 


Precision Fixtures 


Nuclear product work obviously 
ills for precision set-ups, so care- 
fully designed fixtures and jigs are 
onstantly used in conjunction with 
lie welding 
One such set-up is illustrated with 
this article, A water-cooled manual 
torch is mounted in a fixed hori- 
zontal position to perform circum. 
ferential welds on copper. The cop- 
per units have a tail-end assembly 
that is lip-welded to a can sleeve. 
Helium is the shield. 

lo the rigid design specifications 
held by jigs and fixtures—on this 
iob and on others—is added the 
invaluable speed-plus-quality char- 
acteristics so readily derived from 
modern Tig welding equipment 
and so vital to every phase of nuclear 
production. 
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Close laboratory control and use of virgin 
metals assure uniformly high quality in foot 
after foot of this new, versatile rod for... 


1. Brazing and braze-welding steel, cast 
iron, malleable iron, copper and its alloys 
with the oxy-acetylene process. 

2. Building up bearing, wear- and corrosion- 
resistant surfaces on steel and cast-iron parts. 


Smcoth, dense, free-flowing deposit has 
excellent tinning action. You get welds with 
up to 60,000 psi. ultimate tensile strength 

on high-strength manganese-bronze base plates 
— and up to 50,000 psi on steel base plates 
Overlay deposit hardness on steel or cast iron 
is 80-110 BHN (500 kg.) 


Order Ampco-Braz +2 from your nearby 
Ampco distributor. He has it in 1/16", 3/32”, 
1/8”, 3/16", 1/4”, 5/16”, and 3/8” diameters 


Send coupon for free Bulletin W-17. 
Sole producer of genuine Ampco Metal 


AMPCO METAL, INC. 
Dept. WE-1, Milwaukee 46, Wisconsin 
West Coast Piant: BURBANK, CALIFORNIA 








AMPCO-BR&4Z 
ais FLUX *2 
New — for general brazing, and 
cast-iron welding and brazing. 
Cuts costs, saves time. Has many 
advantages: 
No fluorides present. 
Excellent wetability. 








Tear out coupon and mail today! --) 
AMPCO METAL, INC. 
Dept. WE-1, Milwaukee 46, Wis. 


Send me Bulletin W-17 for further information 
on Ampco-Braz #2 and other Ampco electrodes. 


Depresses filler-metal Nome 
bubbling and fuming 
Non-furning. Company 
Deep-penetrating. 
Protects against Address 
excessive oxidation. 
Available in 1-Ib. can from your | , 
Ampoo distributor. Order today. iy... = wate wis?! 
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Attendance, exhibitors 
make metal show 
great success 





Me THAN 61,494 persons were 
1 clocked the 


during national 
wee metal show at Chicago in November. 
eee Individual registration from 42 na- 
Even the Reds ; ee eae 
iy Added international flavor was 
came to the ; provided by 535 foreign scientists 


2nd World ( attending the Second World Metal- 


lurgical Congress also sponsored by 


- + the American Society for Metals. 
Metallurgical ; : Prior to the Chicago meeting, 250 
a of these scientists spent two weeks 
Congress ie A touring 70 American industrial plants 
and educational institutions. A group 
of 20 Iron Curtain representatives at- 
tended the open sessions. The third 
congress will again be held in 1962 
at Chicago. 

\ record 524 metal show exhibi- 
tors took advantage of the Interna- 
tional Amphitheatre floor plan, occu- 
pying more than 407,000 sq ft, 17% 
more than at previous shows. Floor 
plans for the 1958 show in Cleveland 
will be ready for distribution soon. 

Although not too many welding 
manufacturers exhibited, here are 
pictured several that did. 

\ high volume of bvsiness is 
known to have been written by show 
participants, one company indicating 
that more than 7,000 persons visited 
its booth. 

The next ASM sponsored show will 
be the Southwest Metal Exposition 
and Congress at Dallas, May 12 to 16. 
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NEW MUREX non POWDER Hot Rod 


PEEDEX 


TRIPLEX ~~ 


matches deposit rates 
of automatic welding-- 


Manual welding speeds as much as 40% faster 
than competing electrodes—deposit rates up to 
16 Ibs. of weld metal an hour—have been obtained 
in actual tests with TRIPLEX, the new Murex 
iron powder electrode. Designed for high speed 
downhand welding with either drag or open arc 
technique, it produces X-ray quality welds with 
ultimate strengths of 62,000 to 66,000 psi and 
elongations of 30 to 33%. 





SPEEDEX TRIPLEX offers all the usual ad- 
vantages of iron powder electrodes. It has good 
arc characteristics and an easily removed slag. 
In addition it operates equally well on AC or DC 
and, in the 4%” diameter, at currents up to 450 
amps. It is by far the fastest of the MUREX 
SPEEDEX line and is especially suited to the 
welding of large fabrications such as ship sections, 
freight cars, machine frames and pressure vessels. 


Write for specific information on SPEEDEX 
TRIPLEX. Ask, too, for Folder IP-57 describ- 
ing the entire SPEEDEX iron powder line. 


METAL & THERMIT 
CORPORATION 


Rahway, New Jersey 








| 
NEW Semi-Automatic Hard | 


the ultimate in low cost | 


“Wear O Meétie 


WIRE FEED UNIT 


@ Positive feed drive rolls. : 
e@ Light-weight one man portability in shop or field. 


®@ Priced right—$279.00 F.O.B. York, Pa. or 
ae. El Segundo, Calif. 


in your own shop. Write 
stating type of work to be 
done. An Alloy Rods Com- 


pany representative will set YORK, PENNSYLVANIA 


up a machine for your use. 












Surfacing Combination... 


equipment maintenance 


y-¥ GALT) , () J VFA bi : na 


HARD SURFACING WIRES 


PAYOFFPAK" efficiency and economy 
Tension free wire feeding. 


Quick and simple wire change over. 


oe tiene, * 


Accessability and ease of operation. 


Here's a new hard surfacing combination designed to cut 
maintenance costs through easier, faster, more economical 
application of wear resistant alloys. 


WEAR-O-MATIC 
Hard Surfacing Wires 


WEAR-O-MATIC 3—A build up alloy with a 


From your first experience with the new Wear-O- Matic machinable deposit. Hardness 20 R« 
process, ou'll appreciate the many conveniences of the WEAR-O-MATIC 4—A build up alloy which also 
PAYOFFPAK. The wire is cleaner and easier to handle has exceptional wear resistant qualities. 


and is free of tension for smoother trouble free wire Non-machinable. Hardness 40 Re. 
feeding. Larger quantities of wire can be handled with 
greater ease of change over. There’s no kinking or snarling 

f wires as is common with cumbersome, tightly wound 


cous 


Wear-O-Matic wire and the new Wear-O-Matic wire 


WEAR-O-MATIC NICKEL MANGANESE— 
A build up alloy for manganese steel parts. 
Hardness 190 Brinell as welded 
500 Brinell work hardened 


feed unit is the labor saving team that will ease your WEAR-O-MATIC 12—Hard surfacing alloy for 
; , . . ‘3% : pe heavy impact and moderate abrasion re- 
maintenance load. Welding is easy and continuous at -. 2 
: , sistance. Hardness 52 R¢ 
speeds up to five times faster than manual electrodes. 
lhe Wear-O-Matic unit feeds ‘the wire automatically at WEAR-O-MATIC 15—Hard surfacing alloy for 
the proper pre-selected rate. There’s no stopping to severe abrasion and medium impact resist- 
. : -_ oe — ™ 
change electrodes, no stub loss, no cleaning, and spatter ance. Hardness 60 R« 
iS negligible And, Wear-O- Matic wires provide weld WEAR-O-MATIC 40—Hard surfacing alloy for 
deposits of uniform metallurgy, chemistry, and wear severe abrasion and light impact. Hard- 


resistance .. . assuring longer equipment life. * ness 58 Re. 














CONTINENTAL CAN CO. 
ALLOY RODS COMPANY wo2 
P.O. Box 1828 © York, Penna. 

Send me complete information on Wear- 
O-Matic wires and the Wear-O-Matic wire 
feed unit. 


Name 


Title 





+ Company 


Street __ 


iy ....... 





Zon 





Welding aluminum to iron 


can be easy, economical 


By Ernest J. Koop 


MALL SHOPS, especially farm ma- 
S chinery repair shops, are wary of 
welding aluminum to iron. 

Three reasons contribute to this 
wariness toward aluminum welding: 
claims of “impossible,” supposed 
training problems, lack of customer 
compensation for extra work. These 
shops are losing a good source of 
income. 

Replacing the packing gland riser 
on irrigation shutoff valves or the 
riser stem on sprinkler connection 
couplings are examples of aluminum 
to iron welds. 

A land sprinkling system is moved 
many times in an irrigation season. 
The inevitable bumping of a riser 
into other irrigation equipment can 
crack or break the stem. 

Since stems are cast directly into 
the coupler casting, a break means 


The 


hollow aluminum stem could be weld- 


welding or a drill-and-tap job. 


ed back, but usually the threads are 
Welding 


pipe onto the sprinkler coupling with 


also damaged. a piece of 


the upper end threaded is the only 


economical choice. 

Galvanized pipe, with coating in- 
tact. should be used if possible. Since 
zinc and aluminum melting points 
LOO deg, gal- 


weld 


are separated by only 


vanized iron will readily to 
aluminum. 

Two welding processes are in- 
volved: fusion welding on the alumi- 
num and brazing on the galvanized 
fitting. When the aluminum melting 
point is reached, amalgamation takes 
place instantly. 

To obtain sood-looking 
weld, the portion of heat 
should be directed on the aluminum. 
The galvanized coating will absorb 


sufficient indirect heat from the flame 


a strong, 
major 


edge to stay “mushy.” 


An aluminum arc welding elec- 


trode, already coated with sufficient 


flux to weld jobs, should be 


used with an oxyacetylene torch and 


most 


a slight, fuzzy excess-acetylene flame. 
\ tip large enough to give a soft 
flame should be used. Rapid progres- 
sion around the fitting as the two 
metals flow together will give quick 
surface cohesion heat, yet avoid deep 
penetration. 

This use of the are welding elec- 
trodes definitely makes it a dual-pur- 
pose tool for small job shops. 

Aluminum can be welded to black 
pipe or iron if they are first cleaned 
and tinned with solder. A zinc-to-zine 
bond with aluminum filler metal has 
proved superior to bronze brazing 
on spray rig installations because of 
corrosion to copper and brass by cer- 
tain insecticides. 


Copper or brass 


may also be welded to aluminum in 
the same manner. 


The 


used in 


small amount of materials 


experimenting with alu- 
minum welding is insignificant com- 
pared to the knowledge gained. Weld- 
ing handbooks and magazines offer 
ready tech- 


knowledge on_ these 


niques. 


“YARD WORK” done the easy way... 


H&M pipe beveling machines 
mean speed and accuracy 
on ANY size of pipe! 


With pipe fabrication becoming increasing- 
ly important in the repair and maintenance 
shops and yards throughout American industry, 
H&M Pipe Cutting and Beveling Machines 
ofter the easiest, quickest and most efficient 
solution to preparing pipe for welding, even 
by untrained operators 


One man can handle and operate any size 
H&M machine any of the H&M models 
handling from 11,” to 36” pipe after only 
a few minutes of instruction and be assured 
of perfect cuts or bevels every time. 


The split-horseshoe gear of H&M machines, 
plus their extreme lightweight, permits the 
operator to slip them easily over the next sec- 
tion of pipe and within a matter of minutes 
the cut or bevel is finished, accurate and true. 


Important H&M Accessories 
THE OUT-OF-ROUND SHAPE CUTTER 
FLEXIBLE SHAFT MOTORIZED UNITS 
BOXES AND DOLLIES HOOKS, CLAMPS 


PIPE BEVELING MACHINE COMPANY 
311 E. Third St. Dlamond 3-0241 
saci Ry Ware) 4m@-v. (ely 
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Resistance welding se’-up at Donaldson Co, 
makes seam welds a 85 inches per minute, 
at pressure of 1100 |»s. Their patented con- 
tinuous dressing mech anism keeps the welding 
wheel constantly cleaxed and knurled. 


Half a Million Feet of Seam... 


Welded by 


How long do Mallory seam welding wheels last? 
Here’s an example. 


At the Donaldson Company, St. Paul, Minnesota, 
the Mallory 22 seam welding wheel shown above has 
just been retired after making about 500,000 feet of 
\.”" lap mesh weld on the body sections of big 
internal combustion engine air cleaners. This service, 
according to Donaldson, is 3.2 times the life that 
they used to get with ordinary seam welding wheels. 


Several reasons are behind the long life of Mallory 
wheels. Specialized alloys go into them, developed by 


Canada, made and sold by Johnson Matthey and Mallory, Ltd., 
110 Industry Street, Toronto 15, Ontario 


Serving Industry with These Products: 


Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts * Special Metals * Welding Materials 


This Mallory Wheel 


Mallory during more than 30 years of leadership in 
resistance welding. Equally important is the extreme 
hardness and wearing ability that Mallory adds to 
these alloys. The result—more welds, better welds, 
per dollar. 

For a cost-cutting consultation on your own resist- 
ance welding applications, see your local Mallory 
Welding Distributor. He carries a complete stock of 
Mallory electrodes, holders, seam welding wheels and 
bar stock. And he’s well qualified to help you apply 
these precision-made products profitably. 


Expect more...get more from 


PR MALLORY &CO Inc 


MALLORY & CO inc INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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NEW 


WEST: ING:-GUN 


Cuts Welding Costs! Speeds Production! 
GETS EVERYWHERE! 


Hard-to-weld Metals Now Welded Auto- 
matically! There is now a portable hand gun— 
for gas-shielded welding of aluminum, mild and 
stainless steels, bronze, copper and magnesium! 
Moreover, this hand gun has its own self-con- 
tained wire supply! 

It is named the WEST-ING-GUN. It works 
with any standard DC welding machine. It 
has averaged horizontal fillets of 22 inches-per- 
minute—with !%"’ wire! Throughout extensive 
field tests, this WEST-ING-GUN has doubled 
men’s daily output! 


Welding Remote from Power Source! Time Saved in Tight Quarters! 


OPERATOR FATIGUE“ELIMINATED”! 
This WEST-ING-GUN “handles” as easily as 
pointing your finger, to weld in any position— 
regardless of cramped quarters! Its portability 
between gun and control—between control and 
power-source—provides complete working free- 
dom and ease—up scaffolding—atop ladders— 
all around any type of workpiece. This gun 
weighs only four pounds—including its full, pound 
reel of wire! Operators working a steady 30°; 
duty cycle, with WEST-ING-GUNS, say they 
“feel no fatigue at all’’! 


New Welding Speed on Big Units! 


20-lb control is readily carried up 
superstructures! Every shipyard 
visited, during field-tests, imme- 
diately ordered WEST-ING-GUNS! 


Weld wherever you please! Power 
and shielding gas are in a single-hose 
assembly. This permits access to 
heretofore “‘impossible’’ locations ! 


You can take the gun wherever you 
want to weld! The control stays 
with the machine! One man can now 
do the work that used to require two! 


Watch Westinghouse for New Developments 
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Maintenance Welding Simplified! 
WEST-ING-GUNS and light- 
weight control units do the job 
quickly! Invaluable as a time- and 
cost-saving production tool! 


M Welding 
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Aircraft Quality Welds Every Time! 


Difficult welds are readily completed 
with new ease—in production of 
aircraft equipment — often well 
back into normally inaccessible areas! 


A unique, gear-head replaceable 
mechanism in the handle drives !\ 
wire up to 350” per minute (finer 
wire twice as fast)! Wire is “‘inched”’ 
at the touch of a button. The short, 
6’ travel eliminates wire-feeding 
problems! 

There are WEST-ING-GUNS and 
the controls available — for any DC 
welders. The compact, rugged con- 
trol-unit for each model weighs less 
than 20 pounds. Virtually every weld- 
ing shop has countless applications 
where WEST-ING-GUNS will save 
appreciable amounts of money! 

Avail yourself of the opportunity 
to see what this new production tool 
can do for you! Contact your nearest 
franchised Westinghouse Welding 
Distributor; or write to the Westing- 
house Welding Laboratories, Box 
2025-A, Buffalo 25, New York. 


J-22100 








Induction brazing carbide tool tips 


Question: 


We frequently are asked to weld 
carbide tool tips to shanks. We have 
Leen doing manual brazing, but this 
method seems to give us a lot oj re- 
jects. We wonder if there is not a bet- 
ter, more efficient way of handling 
this job? 


Answer: 


There is a way—high-frequency 
induction brazing. Induction Heating 
Corp. of New York has been doing a 
great deal of experimentation along 
this line and has come up with a 
technique that will probably apply 
to your case, 

As part of the technique, a silver 
alloy shim is preplaced between the 
carbide tip and the steel shank. Shim 
thickness is determined by the 
amount of alloy necessary to flow 
into the shear area of the joint. 

Normally, gravity will hold the tip 
in position. In some cases, however. 
intricacy of the cutter prevents this. 
To overcome these situations, the tip 
and shank can be tied with asbestos 
string or wire. 

Since all surfaces to be brazed 
should be brought to alloy flow tem- 
perature at the same time, a good 
induction coil must be used. 

The problem, of course, is that the 
tip and shank usually heat independ- 
ently of each other, although they are 
affected by heat radiation from one 
piece to the other. 

The shank, or cutter, will heat 
more rapidly to a temperature of 
approximately 1,300 F since it is 
almost always made of steel or cast 
iron. After 1,300 F, its temperature 
rise will generally fall off appreciably. 

On the other hand, carbide will 
show a lower initial rate of tempera- 


50 


ture rise—a rate that quickens as 
heat is continued and increased. Car- 
bide also heats uniformly and so is 
subject to little internal stress. 
The shank will heat at the surface. 
a fortunate circumstance which con- 
serves energy by concentrating heat 
on the area to be brazed and reduces 
distortion from thermal expansion. 
As a result, this reduces the likeli- 
hood of carbide cracking—a_possi- 
bility, since steel has twice the ther- 
mal coefficient of expansion as car- 
bide. Heat expansion of the steel’s 
surface is counteracted by the re- 
straining force of the cold mass and 
so the steel strain practically equals 


that of the carbide. Thus. there is. 


almost 
alloy. 


no shearing stress on the 


Manually applied 


pressure. 

/ Shim of brazing 
alloy placed 
beneath tip 
after both 
surfaces have 
been fluxed. 


The carbide is placed in the molten 
alloy by pressing, or even skidding 
or puddling. This is done to 
thoroughly “wet” the surfaces for a 
strong braze. In order to do this, the 
induction heating coil is usually of 
the single turn type shown in the 
illustration, 

The coil was designed to create a 
stronger magnetic field in the car- 
bide than in the shank (which is 
strongly magnetic). Now, the sep- 
arate rates of temperature rise will 
meet at the alloy flow temperature. 

By using such a high-frequency 
heating set-up, you should be able 
to lower your rejection figures with 
a consequent rise in production rate. 


Question: 


Our tungsten electrodes seem to 
wear out at an alarming rate. Since 
these are expensive items, we would 
like to get as much use from them as 
possible, What can we do to con- 


serve our electrodes? 


Answer: 
y ou 


portant 


have touched 


topic. 


upon an im- 
electrodes 
with 
Airco, for ex- 


Tungsten 
longevity can be _ prolonged 
proper maintenance. 
ample, has recommended several 
methods for husbanding their elec- 
trodes. 

1 Use the correct magnitude of 
current for the electrode size. 

2 Tig (tungsten inert-gas)  elec- 
trode holders should be kept free 
of metal spatter; especially the shield- 
ing nozzle. Dirty holders encourage 
wandering arcs, poor welds and ex- 
cessive electrode consumption. 

3 Keep electrodes clean by leaving 
them in their original package until 
they are ready to be used. 

1 After the are is broken, keep the 
inert-gas flowing until the electrode 
is below red heat. Above this level, 
the electrode oxidizes and a_ blue, 
black, brown or greenish-yellow coat- 
ing forms, contrasting to the normal 
color of polished silver. 

5 Although the electrode should 
project from the holder nozzle, this 
projection should be kept to a mini- 
mum. This preserves the nozzle and 
holds down gas flow. 

6 Eroded electrodes can be. sal- 
vaged by breaking off 14 to °%¢ in. 
from the welding end. This can be 
done by nicking the rod with a grind- 
ing wheel or hacksaw and breaking 
with pliers. By so doing you will 
avoid jagged or bent electrodes. 
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NEW!... from A. O. Smith 


| 7 
i li i AIR-COOLED, 


GAS-DRIVE 
WELDER 


D.C. 200 amps 


115v, 1500 watts a-c 
auxiliary power 


+ 


straight 
polarity polarity 





with all giythe proven features you need 


Easily portable, heavy-duty welder handles all Lighter than any 200-amp welder on the mar- 
1/16” to 5/32” and most 3/16” rods. ket today, this new A. O. Smith machine weighs 

Main current tap switch has 12 basic settings only 408 lbs. It provides an extremely stable 
from 45 to 200 amps, but operator can set at any arc . . . responsive control circuits that permit 
rating in between to deliver the exact heat need- considerable arc length variation without sput- 
ed for perfect welds on any metal. tering or dying arc. 


Check these advantages 


Auxiliary a-c output — Duplex receptacle on . : 

¥ control box permits use of lights or a-c tools. v Low-Cost Sparen —- Average fuel CONSTR 
115 or 230-volt, 1500-watt ratings. Specify for tion is only °4 gal. per hr, Idle control adds 
230 volts ; further economy. 

¥ Smooth-running — 2-cylinder, 4-cycle engine Y tose ley are — Two st more units can be 
makes starting and operation easy. paralle to step up power. 

Y Dual arc reactor — For more drive on E-6010 f Two-wheel dolly — Optional, allows one man 
electrodes. Optional to move welder wherever it’s needed, 


Through research 4) MY... a better way 
A. ©. SMITH CORPORATION 
Welding Products Division, Milwaukee T, Wis. 


Please send me literature on the gas-driven welder. 


e a 
NAME 
fem POR ATION aaah, 


WELDING PRODUCTS DIVISION ADORESS 
MILWAUKEE 1, WISCONSIN 
A, 0. Smith International $.A., Milwaukee 1, Wisconsin, U.S.A. 
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IF YOU'RE NEAR 


BURDOX 


Veau'ne NEXT TO 


\EXTRA 
| SAVINGS 


INDUSTRIAL 
fe) 3 





CONVEYOR moves heavy billets to 
torches for scarfing operation. 


SAFETY 
EQUIPMENT 


Conveyor belts 


If you are located within a day's travel from any of 
the Burdox plants or branches, you can avail yourself ° 
of extra ph and extra cane on your sihiien speed sca rfing 
and cutting requirements. “One-source’’ purchasing, 
speedy ¢slivery plus practical engineering counsel NLAME-SCARFING surface flaws in 
Pf can provide you with a substantial reduction in cost |: 
of time and material . . . produce better results faster. 
X Burdox products are “job-matched” because they'‘re ; 
made by welding men who know all types of welding. try. Most firms use a gas torch tor 
Don’t guess about any welding or cutting product or the job with the operator moving 
problem — call BURDOX ... be sure. . . be safe from bar to bar in his work. 
. and save. Free catalog on request. One firm. however. Connors Steel. 
THE BURDETT OXYGEN COMPANY a division of H. K. Porter Co.. 
3302 Lakeside Avenue * Cleveland 14, Ohio 
PLANTS AND BRANCHES 


Cleveland, Akron, Cincinnati, Columbus, Dayton, Findlay, 
Mansfield, Youngstown, Ohio — los Angeles, California 


\ CALIFORNIA 


working cold finished steel is 
usually a necessity in the steel indus- 


Inc., 
has found a method for doing this 
semiautomatically conveyor _ belts 
move stock from one station to an- 
other. 

Connors handles 34-41% in. billets 
and ranging from 56 to Ll ft in 
length. Awkward as these are, they 
are moved easily by a conveyor belt 
system which was developed over a 
period of time by company engineers. 

Work begins when a crane stacks 
billets on a platform. From here a 
conveyor moves them forward to an 
inspector, who checks all billets fo 
flaws. After checking one side for 
imperfections, the inspector turns the 
bars until all sides have been sur- 
veyed. The heavy part t of this work. 
however, will be i seats when an 
tir-activated turner. now being de- 
veloped, is put into operation. 

Having been inspected, billets are 
moved, this time laterally, on the con- 


veyor, to scarfers. Actual scarfing is 
done with natural gas torches. But 
should a stubborn bar delay the two 
men on the job, the conveyor belt is 
so arranged that four or five inspect- 
ed billets can be stored until handling 
is possible. 

Once the torches have removed any 
flaws, the conveyor moves the billets 
to receiving cradles where they are 
ready to be picked up by crane for 
delivery to reheating furnaces. 


a ae ee ee ee ee ee ee 
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IN THE MANUFACTURING OF IRON POWDER ELECTRODES 
Harnischfeger uses Hoeganaes Powders 


because of controlled particle size 


In their production of iron powder coated 
welding rods, Harnischfeger Corp., Milwaukee, 
Wis., uses Hoeganaes W-428 Iron Powder. 

There’s a good reason, too. In fact, several 
good quality production reasons why. 

One is controlled particle size and the other 
is chemical analysis. These factors are impor- 
tant in the manufacture of Harnischfeger’s well 
known E-7016 Low Hydrogen Electrodes which 
are guaranteed as to uniformity within each 
lot, as well as from lot to lot. 


Hoeganaes W-428 Iron Powder is also famous 
for its “within lot and lot-to-lot’’ uniformity. 
It is known throughout the electrodes industry 
for its exceptionally high chemical purity, its 
narrow size distribution, and its minimum 
amount of fines. 

Send for your free copy of the data-filled Hoeganaes 


Folder No. 106. Learn more about what you can expect 
from iron powder coated electrodes. 
Ask your supplier about additional facts. Specify 


Hoeganaes-coated iron powder electrodes and improve 
the efficiency of your welding operations. 


a EL ©. 


VERTON, NEW JERSEY 


SALES REPRESENTATIVES IN PRINCIPAL CITIES: Birmingham, Chicago, Cincinnati, Cleveland (Fostoria), Edmonton (Alberta, 
Canada), Los Angeles, Mi tis, New England (Elmira, N.Y.), Philadelphia (Riverton, N. J.), Pittsburgh, San Francisco, St. Lovis 





Pp 
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| 30 YEARS 260 


(Taken from The Welding Engineer 
of January, 1928) 

st ished the equip 
third warehouse and 

at Dayton, Ohio 
re prepared to 
the same day we 
rder, Central Steel 

states in an aa. 


YEARS AGO- 


manufacturer who can keep 
his competitors by a 

jh standard of qual- 

a prone yn to maintain 
Xint which will yield 
fit, an editorial ad- 


Gas Co. 
rvoring t 
rgen pl t operat 
Venez 
30 YEARS AGO 


udge a man by his 
u can judge a weld 
Blue coat, says 


30 YEARS AGO 


I s expected to increx 
ming year, and adve 
industrial journals will 
tinue to hold its pl 1s the most 
npor tant avenue to increased 


sales. 


? 
e 
¥ 
I 
= 
» 

Y 


30 YEARS AGO 


t ottles and 

ject to high pI 
the regular I I c 
was the title ol a paper 

4 ‘ < aeliverec t the (- minwintoe 

Over a hundred years of the finest skill and = : iesuints the — i wri 
experience go into every seamless high pres- - 4 2 hia ee 
sure gas cylinder produced by Harrisburg ; a "90 YEARS AGO 
Steel since it first started manufacturing ’ 
them in 1902. Harrisburg offers a complete 
service organization second to none produc- 
ing cylinders of both light weight chrome 
molybdenum steel and standard manganese 
steel. By constantly striving for improvement 4 
Harrisburg has earned its present position = . 30 YEARS 
in the cylinder business as the top producer, = s 
top in quality and top in service life. 


ad headed “A monumen 
ntractors and en: 
I sing electric 
velding for joining structu 


nembers. 


Sand blasting as an aid to the 

ning and — of cast iron,” 

3 an article by C. H. Holl up, vice 

president of the C C. H. Hollup Corp. 


-30 YEARS AGO- 


A manuscript on the applications 
of electric arc welding suggests 
cA that each locality in the future will 
@) @ have among its industries a ‘weld- 
Z ery” to produce a great many 
articles which at present are pro- 
TRANSPORTS FLANGES COUPLINGS duced by foundries. 
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METALLURGISTS « PHYSICAL CHEMISTS * CERAMISTS * SOLID STATE PHYSICISTS 


-or Development of Materials 
to Withstand Radiation Effects and 
Thermal Stresses 


A: the Aircraft Nuclear Pro- 
pulsion Department of General 
Electric, development of the 
direct cycle nuclear propulsion 
system for aircraft has created 
problems of a type never faced 
before: metallurgists and cera- 
mists at ANP must develop struc- 
tures and components to resist 
attrition due to radiative and in- 
tense thermal conditions. 


Engineers and specialists : B.S., 
M.S., Ph.D.— with 5-10 years’ 
experience in metallurgy or cer- 
amics can put their talents to 
immediate use at ANP, striking 
out along new approaches in: 


eeteeeeeee ee eeeeee eereeeerereeeeeveeee 


Metal Processing: 
casting, rolling, forging, 
extruding, swaging, plating, 
metallizing, brazing 
Vacuum Metallurgy: 
arc & induction melting, zone 
refining, brazing, sintering 
Welding Refractory Metals 
Fabricating Precision Ceramic Parts 
Cladding & Bonding Special Metals 
High Temperature Diffusion Studies 
Materials Investigations & Analyses 
Powder Metallurgy 
High Temperature Reactor Components 

Shielding 


TT rere eee eee ee eee eee eee 








PROBLEM ON HIGH TEMPERATURE, NON-POISONING 
BRAZING RECENTLY SOLVED BY ANP MEN: 


Engineers and specialists at ANP—constantly faced with devel- 
oping new principles and techniques in orthodox disciplines — 
recently had to create a boron-free brazing alloy for use in reactor 
core components. Their solution: 


DEVELOPMENT OF A NEW GRAZE ALLOY 
at 2033°F. 
2100-2150° 


(at 1200° ) 60,000 psi . 








OPENINGS 
AT ALL LEVELS 


Opportunities are available for 
those who prefer either analytical 
operations or direct experimen- 
tal investigations. 

NUCLEAR EXPERIENCE 
NOT ESSENTIAL 
Graduate study, seminars and 
contact with expert associates 
help you to develop nuclear com- 
petence in your specialty. (A few 
positions in Components In-Pile 
Test Scheduling do require men 

with nuclear experience.) 
Publication of technical papers 
is encouraged. 


LOCATION 

Near attractive suburban com- 
munities only minutes away from 
Cincinnati, Ohio. A progressive 
city with many cultural facilities, 
Cincinnati is known as both an 
engineering center and a fine 
place to live. (A few positions are 
open in Idaho Falls, Idaho.) 


Please address your resume in 
full confidence to: 

Mr. J. R. Rosselot, Dept. 68-M-M 

AIRCRAFT NUCLEAR PROPULSION DEPT. 


General Electric Company 
P.O. Box 132, Cincinnati 15, Ohio 


GENERAL @@ ELECTRIC 
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TRAY assembly 


in aluminum-bronze 


fractionating tower is fabricated by carbon- 
are welding, using R Cu Al-A2 filler metal. 


Phot 


tesu Ampco Metal, Inc.) 


Author Barnett 
devotes this 13th article 
in a series to discussion 

of copper and 

copper-alloy. . . 


Filler metals 


for joining 


By Orville T. Barnett* 
"agen AND COPPER-ALLOY welding 


electrodes and rods are as up- 
to-date as a newly-minted penny. 
Copper filler metals join copper- 
base materials to each other or to 
such dissimilar metals as steel and 
* Assistant manager, Metal 


Dept., Armour Research lat 
Illinois Institute of Technology 


cast iron. Other uses include surfac- 
ing applications for corrosion resist 
ance. for wear resistance or for bear- 
ings. 

In recent years, the vrowing popu- 
larity of inert-gas shielded-arc weld 
ing processes in joining nonferrous 
metals has made its mark with the 
red metals. too. Particularly note 
worthy is the emancipation of copper 


welding from the slow, oppressively 


ee 


(Photo courtesy American Bras 


PHOSPHORIZED copper fractionating tower, 30 ft. long with 14 to %-in. 
shell, was Mig welded with E Cu electrodes. 


56 


hot oxyacetylene process. For many 
vears. this was the only method assur- 


ing consistent quality. 


Recent Specifications 


Iwo specifications cover the cop- 
per and copper-alloy filler metals in 
tended for welding. The specifications 
tor electrodes (AWS designation 
\5.6-53T; ASTM designation B225- 
93T) was issued in 1953. It covers 
both 
metal-arc welding and electrode wire 
in coils for Mig 


submer ged-are 


coated electrodes for manual 

metal inert-gas) o1 
welding. 

Only one year older is the sper ifi- 
cation for copper and copper-alloy 
welding (AWS designation 
\5.7-52T: ASTM designation B259- 
92T). These welding rods are ap- 
plied by the oxyacetylene, carbon-are 


rods 


or Tig (tungsten inert-gas) processes. 

Nowadays, specifications for weld- 
ing filler materials follow 
pattern that is 


a sensible 
readily understand- 
able. Prefixes EF, R and B denote elec- 
trodes for welding. rods for welding 
and brazing alloys, respectively. 
Next, as Table I shows, principal 
metal constituents are given— e.g., 
KE Cu for copper electrodes, R Cu Zn 
rods and E Cu Sn for 
bronze electrodes. Since there are a 
number of related brass welding rods, 


for brass 
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LESS STEEL 


... critical piping! 


Stainless steel piping is a specialist. It fights corrosion 
... prevents product contamination .. . 

performs under great temperature extremes .. . 

is able to handle dangerous materials safely. 
Construction and maintenance dollars, often the safety 
of life and property, and your reputation are at 
stake in the selection of these materials. 


f d tati When you specify TUBE-TURN® Stainless Steel 
Sareguara your reputation Fittings and Flanges, you get extra-value features 


with "TUBE-TURN’ products and greater strength at no extra cost. Fittings 


are marked with complete identification. Production 
procedures and quality control assure conformity 
to all code requirements. 


...a Critical place to 


Your nearby Tube Turns’ Distributor can meet a// 
your needs in welding fittings and flanges promptly. 
*TUBE-TURN” and "tg" Reg. U.S. Pat. Off. 


" r KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York + Philedelphic + Pittsburgh + Chicage + Detroit + Atlante + New Orleans + Houston + Midlond 
Delles « Tulse + Kenses City + Denver + Los Angeles + Son Francisco + Seattle 


in Conede: Tube Turns of Conade, itd. Ridgetown, Ontario + Toronto, Ontoric « Edmonton, Alberto + Montreol, Quebec + Vencouver, B.C. 








You get these extra values 


at no extra cost with 


TUBE-TURN 
Stainless Steel Fittings 


® Fittings meet all standard chemistry specifications 

® Minimum wall thickness of elbows are at least 872% 
of nominal 

® All fittings meet calculated bursting pressure of match- 
ing pipe 

® Qualified welders and procedures used where welding 
is required 

® Each fitting properly solution heat-treated 

® Each fitting passivated 

®Special grades of stainless steel, and all other alloys 
available 

Meet all codes: ASTM A403 (for material and manufactur- 


ing procedure); MSS SP43 and ASA B16.9 (for dimensions); 
and MSS SP25 (marking procedure). 


WALL THICKNESS 





> e 


- a 


TUBE-TURN Stainless Steel Elbows and Tee in a petrochemical plant. 


COMPANY IDENTIFICATION 


UNIFORM WALL. Fittings meet ASA standards of COMPLETE 


IDENTIFICATION. You énou CUTS PURCHASING COSTS. You can 


8714% of nominal thickness . . . particularly impor- this fitting conforms to specified quality order TUBE-TURN Stainless Steel Fittings 


tant for light wall elbows. Many conventional stainless 
steel elbows are as much as 30% to 40% below 
nominal at this point of greatest wear. All TUBE- 


because the material type and quality con- from your nearby Tube Turns’ Distributor 
trol are fully identified. Manufacturer, size, 


. on the same order as other types of 
welding fittings in Tube Turns’ line of 


TURN?® Stainless Steel Fittings, including tees, match Wall thickness and schedule are also marked — 12,000 products. Cuts red tape. Saves 
calculated bursting strength of the pipe. as shown on the fitting. time. Photo courtesy McJunkin Corpora- 


TUBE TURNS, Dept. N-1 

224 East Broadway, Louisville 1, Kentucky 
Please send STAINLESS STEEL CATALOG. 
Company Name- 

Company Address_ 

City — Zone 

Your Name 


ES 


tion, Charleston, W. Va. 


Available from your 
nearby 


TUBE TURNS' 


Distributor *-TUBE-TURN” and “tt* 
Reg. U.S. Pat. Off. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * 
Chicago * Detroit * Atlanta * New Orleans * Houston * 
Midland * Dallas * Tulsa * Kansas City * Denver * Los Angeles 
* San Froncisco * Seattle. IN CANADA: Tube Turns of Conodo 
ltd., Ridgetown, Ontario * Toronto, Ontario * Edmonton, 
Alberta * Montreal, Quebec * Vancouver, British Columbio 





they bear the family name sorted out 
by letter suffixes, such as R Cu Zn-A. 
R Cu Zn-B, R Cu Zn-C and R Cu 
Zn-D. 

In the 
‘second cousins” require a letter and 
number sufix, such as E Cu AI-A] 
and E Cu Al-A2. 


Perfect harmony. however. does 


aluminum-bronzes, some 


ot yet exist among all specifications, 
nce the welding rod, R Cu Zn-A, is 
dentical to the brazing filler metal. 
B Cu Z 


provements in filler metal speci- 


But in view of continuing 
heations, this anomaly may disap- 
peal 


Clear Distinction 


lable | presents typical analyses 
for welding electrodes and rods, and 
associates classification designations 
with common names of the filler met- 
als. This mine of filler metal infor- 

will be worked to separate 
of popular usage from the 
ue of possible, but currently im- 
pre bable procedures. 

Using copper as an example, this 
sorting-out becomes as easily recog- 
nizable as the grains of gold glitter- 
ing amidst the sand in a miner’s pan. 
Before discussing copper filler 
metals themselves, however, here’s a 
helpful word about base metal forms. 
Three types of copper enjoy wide- 
spread commercial use: 1 deoxi- 
dized oxygen-free high-conduc- 
tivity, and 3—electrolytic tough 
pit h 

Numbers 1 and 2 are deoxidized. 
and both can be welded with joints 
equalling the strength of base metal 


GEAR blank for marine 
service is made of aluminum- 
bronze and fabricated by 
Mig welding with Cu Al-A2 
electrode wire. 

(Photo courtesy Ampco 

Metal, Inc.) 
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Engineering Data Sheet No. 208 


On the other hand, electrolytic tough 
pite h copper is welded with E Cu or 
R Cu filler metals only when a lesser 
weld strength is tolerable.) 


E Cu, R Cu 


The coated Cu electrodes used fo 
years are now headed for obsoles- 
cence. The Mig process is vastly 
superior to manual are welding in 
this area—offering greater ease of 
application, higher strengths and 
more dependable soundness. Mig is 
the unquestioned leader among cop- 
per welding processes. 

Cu welding rods are manufactured 
from deoxidized coppel which may 
contain one or more of these ele- 
ments: phosphorus, silicon, tin, man- 
ganese and silver. Both phosphorus 
and silicon are employed as deoxi- 
dizers. 

Those rods containing almost 
0.15° phosphorus provide a fluid 
weld metal that is somewhat self- 
fluxing, but may yield porous welds 
ranging down to half the strength of 
annealed copper base metal. Silicon. 
tin or manganese, alone or combined 
in amounts up to those shown in 
Table I, produce soundest and strong- 
est welds. Welding rods containing 
up to 1.0% silver exhibit good fluidi- 
ty. 

Table Il points out that R Cu filler 
metals can be applied by the carbon- 


is a part of this article > 


arc, oxyacetylene and Tig 


proc esses. 
The latter, however, stands head and 
shoulders over the former two proc- 
esses in any practical comparison. 
\ user's besi choice would be a Cu 
rod and Tig welding for thinner cop- 
per, and a Mig-applied Cu electrode 
for thicker ¢ opper. 

The usual rule-of-thumb calls fo 
use of Mig wherever either Mig or 
lig would be applicable. Mig is faster 
and therefore less expensive. Preheat 
temperature requirements for heavy 
sections bear this difference out 
nicely: Mig needs 400 to 600 F: Tig 
requires 100 to 1,000 F, 

While most manufacturers distin- 
guish between E Cu and R Cu fille: 
metals, one uses the same material fo 
both. In 1957, issuance of Filler metal 
comparison charts (AWS A5.0-57) 
by the American Welding Society 
furnished another essential tool for 
the user of welding and brazing fille 
metals. The gap between specification 
nomenclature and manufacturers 


trade names has been neatly bridged 


E Cu Si, R Cu Si-A 


Filler metals for electrodes or 
welding rods may be identical in the 
above grades. Containing about 3% 
silicon, plus small amounts of man- 
vanese and tin. they are the well- 
known  silicon-bronzes. These filler 


metals may be used for copper and 
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copper-zinc base metal joining, but 
are most commonly selected for weld- 
ing copper-silicon base metals. 

Mig welding using E Cu Si, or 
Tig welding employing R Cu Si-A, 
are once again preferred methods of 
application. Because these filler met- 
als tend toward hot-shortness, nar- 
row stringer beads and small molten 
pools yield the most satisfactory re- 
sults, 

Manual are welding with coated 
electrodes in all positions is feasible. 
However, scarcity of such products 
on the market attests to the limited 
use of this method. Submerged-arc 
welding is also a possibility. 

Cu Si-A filler rods are applied with 
a slightly oxidizing oxyacetylene 
flame and suitable flux. This applica- 
tion is primarily for welding copper- 
silicon base materials. In carbon-arc 
welding, this filler material has been 
chosen for use on deoxidized coppers, 
copper-silicon alloys, copper-zine al- 
loys, copper-to-steel welds and the 
welding of galvanized steel. 

With copper-base materials a flux 
is required. Tig welding is the most 
popular heat source, however, obviat- 
ing the need for flux but requiring 
a somewhat costly gas instead. 

R Cu Si-B 

Either oxyacetylene or carbon-arc 
heat sources may be used with this 
filler metal for welding red brass (85 
Cu—15 Zn) piping. These welding 
rods contain about half the silicon of 
other silicon-bronzes, with about 
1.5% of one or more of the following 
elements: manganese, tin or zinc. 
Flux is necessary in this use. 

While seven producers make Cu 
Si-A welding rods, there are but two 
producers of Cu Si-B rods. 


E Cu Sn-A, -C, R Cu Sn 


The phosphor-bronze electrodes Cu 
Sn-A and -B are used as manual 
coated electrodes or as bare wire for 
Mig welding. To some extent, they 
are used to join phosphor-bronzes of 
similar composition, but find wider 
applications in welding copper, 
brasses, bronzes, cast iron and other 
ferrous and dissimilar metals. 

Of the two electrodes, Cu Sn-A is 
the less common; it is used primarily 
to fabricate pressure vessels and 
chemical processing equipment. (Two 
brands are shown for Cu Sn-A elec- 
trodes; there are nine brands for the 
Cu 5Sn-C type.) 

While Cu Sn-A electrodes may be 
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used to join copper or braze-weld 
low-alloy steels, such applications are 
apt to be in the line of repairs or 
maintenance. Greater tin content of 
Cu Sn-C electrodes produces weld de- 
posits with higher yield and tensile 
strengths, along with hardnesses 
greater than those of E Cu Sn-A 
deposits. 

Cu Sn welding rods are similar to 
Cu Sn-A electrodes. Nowadays, this 
type is most commonly applied by 
Tig welding in the flat position. Phos- 
phor-bronze pressure vessels for the 
chemical industry represent their 
most important field of use. While 
long carbon-are welding is practical, 
quality of weld deposits does not 
match that attained with the Tig 
method. 


E Cu Ni, R Cu Ni 


Electrodes of this classification 
have been applied to 70% copper— 
30% nickel base metal fabrication in 
the form of manual coated electrodes 
for years. Now, the growing popu- 
larity of 90 copper—10 nickel with 


a generally equivalent corrosion re- 
sistance at a lower cost is changing 
the picture. 

Although the AWS specification 
reports that joining of these alloys 
by Mig welding has not received ex- 
tensive application, development of 
E Cu Ni filler types promises to in- 
crease inert-arc welding activities in 
this material. 

Cu Ni filler rods are used with the 
oxyacetylene process and a flux, or 
by the fluxless Tig process. Both the 
E and R filler metals are commonly 
selected to join copper-nickel base 
metals because of exceptionally good 
resistance to salt water corrosion. 


R Cu Zn-A, -B, -C, -D 


In order of popularity, these filler 
metals should be listed: R Cu Zn-C 
(14 brands); -A (9 brands); -B (7 
brands) and R Cu Zn-D (5 brands). 
All Cu Zn rods are modifications of 
60-40 copper-zinc alloy. 

Small additions of tin, iron, nickel, 
manganese, silicon, etc., change weld- 
ing properties markedly. Among 





AWS-ASTM 
Classification 


Common 
name 


Table I|—Mechanical requirements 
of copper and copper-alloy filler metal 
transverse-tension test specimens 


Tensile strength (min. psi) 





Copper-alloy 


Steel Applicable 
base plate 


base plate process (a) 





ECu 
R Cu 


E Cu Si 
R Cu Si-A 
R Cu Si-B 


E Cu Sn-A 
R Cu Sn 
E Cu Sn-C 


E Cu Ni 
R Cu Ni 


R Cu Zn-A 
R Cu Zn-B 
R Cu Zn-C 
R Cu Zn-D 


ECu Al-Al 
R Cu Al-Al 
E Cu Al-A2 
R Cu Al-A2 
E Cu Al-B 
R Cu AI-B 


(a)—C: carbon-arc welding 
G: oxyacetylene welding 


Copper 


Copper-Silicon 
(silicon-bronze) 


Copper-tin 
(phosphor-bronze} 


Copper-nickel 


Naval brass 
Manganese-bronze 
Low-fuming bronze 
Nickel-bronze 


Copper-aluminum 
{aluminum-bronze) 


S$: Submerged-arc welding 





|: Inert-gas arc welding (Mig, Tig or carbon-arc) 
M: Manual metal-arc welding with coated electrodes 


(b) —Flux is required for carbon-arc welding of aluminum-bronzes 


25,000 


50,000 
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35,000 
35,000 


ron 
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40,000 
50,000 
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50,000 
55,000 
57,000 


— ©9900 ME 


55,000 
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60,000 
65,000 
65,000 
70,000 
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Table IIIi—Hardness of copper 
and copper-alloy weld metal 


AWS-ASTM 
Classification 


Brinell hardness 
(500-kg load 


except as noted) 





25-40 Rockwell F 


c 


Si 80-100 
Si-A 
Si-B 
Sn-A 
Sn 
Sn-C 85-100 
Ni 60-80 
Ni 
Zn-A 
Zn-B 
in-C 
Zn-D 
AIl-Al 
AI-A 


c 


60-85 
70-85 


92 209 92990 


70-90 
80-110 


¢c¢ ¢ 


c 


90-110 
100-158™ 
100-130 
100- 150° 
150-170™ 
130-1505 
100-130 
100- 150° 
140-180: 
140-1 80° 
180-220' 

Processes (all 3,000-kg load): 

m: Mig 
carbon-arc 


oO Q000 oO 


Cc 


z~7mmwmrAzrA AMmamMaAaAmMam 


oO 
& 


E Cu AI-A2 
R Cu AI-A2 


E Cu AI-B 
R Cu AI-B 


¢: 
t: Tig 
s: shielded metal-arc 














more noticeable effects are improved 
mechanical and corrosion-resistant 
properties and fluidity; more com 
pletely deoxidized weld metal, sound- 
er deposits free of slag or blow-holes: 
pronounced reduction in fuming (Cu 
Zn-C rods are often termed “low fum 
ing’) when overheated, and in 
creased hardness of deposit for better 
wear resistance. 

Cu Zn-A (Naval 


rods contain about 1% 


brass ) welding 
tin, added to 
improve strength and corrosion re- 
sistance. This type is used primarily 
in braze-welding steel, cast iron and 
malleable iron. The “A” rods also 
find use in oxyacetylene welding of 
brass, and braze-welding of copper, 
bronze and nickel alloys. 

Cu Zn-B (manganese bronze) rods 
include a maximum of 1% 
manganese, tin and iron. These addi 


each ol 


tions bolster strength, hardness and 
corrosion weld 
metal, “B” rods are used as a surfac- 
ing material for building-up bearings. 
and in many 


resistance of the 


instances for braze- 


62 


welding steel and cast iron. 

Cu Zn-C 
welding rods are similar to the “B” 
type, but than 


0.25% silicon. This silicon addition 


(low-fuming bronze) 


have slightly less 
subdues fuming or oxidation of zine 
Mechanical 
properties of the weld deposit are 
a little better than “A” or “B” 


Low-fuming qualities, excellent us 


to a striking degree. 


types. 
ability and good mechanical propel 


ties all make this the 


vene! al-pur pose. 


combine to 
most widely-used. 
copper-zint welding rod. Like the R 
Cu Zn with the 
oxyacetylene process only. High zine 


makes them 


cone entrated 


group, it is used 
rods 
with 
heat sources of electric arcs. 


content of these 


hard to control 


Braze-Welding Advantages 
The Cu Zn filler 


which are flux coated—are 


rods some ot 
widely 
used in braze-welding iron and steel 
This pro- 
duces braze-welds in less time than 
is required for ferrous welds. While 
preheating is still required in cast 


oxvacetvlene pro edure 


iron welding, it need not be as ex 
tensive as is the case with 
filler Often. only the weld 
areas need be heated to a bright red. 

Five 


ferrous 
metals. 
major braze-welding advan- 
tages are: 

1—Economy in welding time and 
gas consumption; 

2—Expediency of repair-welding 
in position; 

3—Development of low residual 
stresses with less distortion and less 
tendency to crack; 

4—No embrittlement and complete 
machinability of weld areas in all 
types of cast iron: 

5—Minimum delay in returning 
repaired parts to service. 

Huge cast iron machinery repairs 
account for a substantial tonnage of 
R Cu Zn-C welding. 


of these rods are also used in braze- 


And many tons 


welding cast steel to cast iron, steel 
tubular parts for furniture, bicycle 
frames, and many other fabrications. 


Aluminum-Bronze Types 


Aluminum-bronze filler metals fall 
AI-Al, a 
copper-aluminum alloy, and (2) Cu 
Al-A2 and Cu AI-B. which are both 


copper-aluminum 


into two groups: (J) Cu 


plus iron alloys. 
used for 


aluminum - bronzes, 


These alloys are welding 


dissimilar base 
metals, bearing surfaces, corrosion- 
resistant surfaces and mild wear sur- 


faces. (Table III lists hardness values 


for bearing and wear surface guid- 
ance. ) 
Cu AI-Al electrodes are 


for Mig welding, and are employed 


used only 


primarily in fabricating annealed 
aluminum-bronze in wrought or cast 
In addition, this filler metal 


is selected to provide weld surfaces 


forms, 


for bearing or corrosion-resistant 
services. (Cu Al-Al 
with the Tig process, parallel elec- 
trode applications. ) 

Cu Al-A2 electrodes are applied by 
the manual metal-arc or the Mig 
This filler 


spread use in 


welding rods, 


proc ess, 


metal has wide- 
joining aluminum- 


bronzes of similar composition, as 
well as high-strength copper-zine al- 


nickel 


alloys. ferrous metal and alloys and 


loys. silicon bronzes, 


some 
many dissimilar metal compositions. 
It performs yeoman service in giving 
bearing, wear- and corrosion-resist- 
ant surfaces, 

The Cu Al-A2 


carbon-are or the Tig process, dupli- 


rods. applied by 


cate electrode performance. 


Two-Phase Structure 


Cu AI-B electrodes are useful only 
as manual coated types. They join 
wrought aluminum-bronzes of similar 
composition, or provide three types 
of surface overlays: bearing. wear- 
or corrosion-resistant. Here. too, Cu 
Al-B rods do the same job as the 
electrodes by teaming-up with car- 
bon-are or Tig heat sources. 

The two-phase structure resulting 
from Cu AI-B filler metals is less apt 
to crack in highly-stressed weldments 
than weld 
Because of difficulties in removing 


a single-phase deposit. 
tenacious aluminum oxide by fluxing, 
Cu Al welding rods are seldom used 
with oxyacetylene welding. ) 

( opper and copper-alloy filler met- 
als find wide application in original 
fabrication of nonferrous and fer- 
rous materials alike. For the mainte- 
nance and repair of cast iron and 
cast steel, as well as nonferrous 
equipment, they return costly equip- 
ment to production-line activity in 
jig-time with dollar savings that are 
impressive when compared to re- 
placement costs, 

In the area of welding dissimilar 
metals, the copper-alloy filler metals 
give the designer a great freedom 
of choice. And their many surfacing 
applications allow a veneer of copper 
alloy to operate in partnership with 
an inexpensive base metal to perform 


well in severe service environments. 
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UNIONMELT Welding 


makes short work of tall towers 


People who make the “big ones” use UNIONMELT Granular Composition, OXWELD 
Wire, and UNionMELT Welding Heads and Controls. They 
dependable service, and true economy. 


‘t quality welding, 


“ 
we 


U NIONMELT equipment and materials have been used to weld many thousands 
of “big ones” (and “little ones,” too) since LINDE first introduced the ' 
submerged melt process 23 years ago. Whether your jobs are big or 

little, you can do them quickly and economically — manually or 


automatically —with UNIONMELT Welding. 


Learn more about UNIONMELT Welding and other 
LinpE-developed welding processes and materials. 
Write Dept.WE-! for a copy of the booklet, “Modern 
Methods of Joining Metals”—it's yours for the 
asking. LINDE COMPANY, Division of Union 
Carbide Corporation, 30 East 42nd Street, 

New York 17, N. Y. In Canada: Linde 

Company, Division of Union Carbide 

Canada Limited. 


One-inch steel plate for this king- 
size fractionating tower was Jj 
UNIONMELT welded. The same 
LINDE method and materials can 
be used to weld l4-gage sheet 
steel (above). 





> means 


A UNION 
inde rey-\= d=} ]P) = 


The terms “Linde,” “Unionmelt,” “Oxweld,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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ARC WELDERS by the Dalex and Muller Co. were shown 
in various models, including a-c and d-c motor generators 
(stationary and portable). The models were manufac- 
tured by Niepenberg & Co., Wissen, Germany. 


Western Furope stands out as 


The new frontier 
in the welding industry 


By P. C. Hobart 


4 pes AMERICAN welding industry 
could very profitably enter West- 
ern Europe with an offer of tech- 
nological advances while utilizing the 
excellent manufacturing conditions. 

The advent of the European com- 
mon market in the near future with 
its potential of 160 million people 
makes serious consideration of this 
industrial area advisable by anyone 
who already has done or anticipates 
doing business in Europe. 

(Editor’s note: Western Europe is 
well on the way to doubling its pre- 
war steel capacity by 1960. The im- 
pact of this large scale expansion is 
likely to be felt throughout the world 
in a few years.) 


At the fifth European Machine Tool 


COMPLETE line of well designed 
portable m-g sets, spot welders and 
transformers were displayed at the 
fair by Mueller & Co., Cologne. 


64 


Exhibition in Hanover in September, 
the awesome rise of Germany back 
into the ranks of the world’s indus- 
trial leaders was one of the first im- 
pressions received. At least a third 
of the exhibitors were German: their 
percentage continues to increase each 
year. And _ where 
Europe follows. 


Germany leads. 

At the Hanover Fair welding was 
not considered an important produc- 
tion tool and was hardly represented. 
It was due probably to the lack of 
design progress rather than lack of 
importance since many of the ma- 
chine tools were welded. 


Prewar Levels 


The welding exhibits showed a 
European adherence to manual are 
welding and lack of interest in auto- 
matic procedures. Machine designs. 
outdated and awkward controlling 
methods and limited range of models 
set the exhibits at their prewar level. 
There are almost no automatic appli 
cations except for spot welding, gas 
cutting and profiling. 

The German firms of Dalex and 
Muller, and the Soudronic 
were the main exhibitors of European 
welding equipment. Their concentra- 
tion on spot welding machines makes 
them the most advanced of any of 
the equipment, while the transformers 
and electric drive 


Swiss’ 


seemed 

obsolete by American standards. 
Through international fairs such 

as this, which will soon be open to 


welders 





all countries of the free world, we 
can educate European manufacturers 
to more modern welding and _ its 
ereater economies. 

The American reconstruction ad- 
ministration, political make-up of the 
country and German temperament are 
contributing 


factors to Germany’s 


post war rise. 


Welding Lags 

Many of the prewar American in- 
Motors, 
Esso and Ford, were encouraged to 
rebuild their plants after the war. 
With newcomers to the international 


dustries, such as General 


field, such as General Foods, Deere 
& Co., and Johnson & Johnson, the 
total of American investment in West 
Germany has been raised to its pres- 
ent level of $365 million as com- 
pared to $500 million in 1940. 
Under the direction of Marshall 
Plan funds to free enterprise and the 
economic wonders worked by Con- 
rad Adenauer and his party, German 
economic stability is the best in 
Europe and production has almost 
reached prewar levels. Germany now 
boasts such standings as the world’s 
second 
third producer and 
fourth largest coal producer, Capital 


largest car manufacturer, 


largest steel 


shortage seems to be the only real 
problem. 

Production is reaching incredible 
heights through 60- and 70-hour work 
weeks. Lack of trade unions and the 
influx of manpower from East Ger- 
many have kept wage levels down. 
\ change is in the air, but at present 
they provide welcome impetus to a 
rising German free economy. 
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Shop gets 50 to 100 extra 
welding jobs per month! 





Ni-Rod makes broken typewriter frame castings good as new 


Not long ago, weldors at the F. G. Welding Works, Inc., 
icago, tried something new — welding broken cast 
iron typewriter frames with Ni-Rod* electrode. 
‘oday, they’re welding some 50 to 100 frames every 
h—a healthy portion of extra, profitable business! 
Rod electrode was the ideal choice for welding 
t iron frames because of its quick and easy 
sition. The fast metal are process confines heat 
he area being welded, and the weld is completed 
ore heat can spread to a large area and cause stress 
tortions. 
Excellent machinability of the welds is another rea- 
repair with Ni-Rod electrode is so satisfactory. 


Welds are finished easily. Paint Frames 


look as good as new ... and are! 


up perfectly 


There are a host of other cast iron welding jobs 
you can do successfully — and profitably — with Ni-Rod 
electrode. Many of them are discussed in A Handy 
Guide to Welding Cast Irons. This useful illustrated 
handbook gives tips on preparation, welding tech- 
niques, increasing machinability, welding heavy sec- 
tions and stress relief—to name a few subjects covered. 
If you'd like a copy of this guide book, just write Inco. 


ark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
IXCO. 


67 Wall Street New York 5, N. Y. 


INCO WELDING PRODUCTS 


Electrodes * Wires * Fluxes 
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YOUR BEST MOVE... MOVE 


with MERRILL 


MATERIAL 
HANDLING 
DEVICES 


LIFTING 
__CLAMP 


iN 


DRUM LIFTER: 








) __ HAND 


GRIP. 





For Interesting Information write 


MERRILL BROTHERS 


56-81 Arnold Ave., Maspeth, N. Y 
a 


66 


\' 





CORNER joint on small sign frame 
is manually Mig welded (above). 


At right, worker points out fine weld 


beads joining aluminum signpost 


to base. 


Your Lincoln Tunnel guides 


are Mig welded aluminum 


rYNWE SIGNS pointing the way to. 
: through and away from the third 
Lincoln Tunnel tube are also signs 
of the times. They're welded alum 
inum, 

C. Frederick Wolfe. Inc.. Glendale. 
L. I., handled fabrication of the signs 
and guideposts, using the Mig (metal 
inert-gas) process exclusively, in both 
manual and automatic applications. 
Mig equipment used was manufa 
tured by Air Reduction Sales Co. 

Dozens of sign shapes and sizes 
had to be from 


several square feet to giants measur- 


made—ranging 


EST SIDE HWY | 


ing 20 by 135 ft. All are now helping 
in the massive task of guiding the 
thousands of motorists who daily 
travel beneath the Hudson River be- 
tween New Jersey and New York. 
\pproximately 40 tons of Alcoa 
L4-in.-thick ma- 
was welded during the course 


aluminum—mostly 
terial 
of the job. Some welds were as long 
is 20 ft. 

Aluminum was a logical choice for 
this extensive installation. Its light- 
ness simplified erection, and dur- 
ability of the welded metal will keep 


maintenance to a minimum. 


| 


DOWNTOWN 
~ 30-36 sr 
LONG ISLanp 


TRAFFIC flow is improved, thanks to readable porcelain-enamel signs on 
welded aluminum structure bracketing tunnel exit. 
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WELDING ALLOYS 


EUTECTIC 
AEN Kobbavem\ Kean 4- 


PUBLISHED BY EUTECTIC WELDING ALLOYS CORPORATION, 40-40 172 STREET, FLUSHING 58, NEW YORK, N. Y 


“EUTECTIC” CAPS CAST IRON TEETH 
TO PREVENT COSTLY CAVITIES 


Each tooth required 2'/, pounds of alloy for overlaying; each is a foot long 
Job was further complicated by sticky coat of grease over the entire gear.) 


Hard use of this huge gear meant 
extreme wear of its foot-long teeth. 
The 


and finally, complete stoppage. 


result...frequent breakdowns, 


The gear—part of a large rotating 
oven in a Northwest aluminum mill 
—could not be replaced for several 
months. Concerned over this expen- 
sive shutdown, management turned 
to their local “Eutectic” Technical 
Representative for a solution. 


After inspecting the gear, Eutectic’s 
Technical Representative recom- 
mended overlaying the worn teeth 
with EutecRod 185 FC...a Eutectic 


“‘Low Temperature 
Alloy”® for torch use. 


Welding 


All 115 gear teeth were overlayed, 
and the gear was put back in opera- 
tion. After six months of continuous 
operation, the overlays have proven 
unusually wear resistant. Break- 
downs have ended...the gear func- 
tions with complete dependability. 
Originally thought of as a stop-gap 
measure, this “Eutectic” overlaying 
procedure is now standard. The 
company also has cancelled its 
order for a new. 
gear. 


..and very costly... 


TECHNICAL DATA 


EutecRod 185 FC is a flux coated alloy 
BronzoChrom. Its extremely hard and 


deposits —high ductility and low 


toug! 
friction coefficient — makes it perfect for 
build-ups and overlays on cast iron. Hard- 
sited is BHN 110, with a work 


BHN 200. 


ness as de rm 
hardness t 


EutecRod 185 FC doesn't require fusion 


of the base metal surface. This permits 


the very lowest base heats. High heat 
embrittlement, warping and distortion are 
eliminated...a big advantage when work 
ing with cast iron. For complete technical 
information about EutecRod 185 FC write 
to Eutectic’s Technical Information 


Department. 


2970 Lb. CYLINDER SAVED 
Cylinder Is 71/2 Ft. High, 42 In. Diameter 

A permanent overload on a 3,000 hp 
engine caused cracks in cylinder wall. 
Replacement would cost the owner—an 
Eastern power plant—$3,100. 

After consulting with local “Eutectic” 
Technical Representative, it was decided 
to chamfer cracks with Eutec Chamfer- 
Trode (DC Straight). Its special ecother- 
mic coating concentrates arc 
away unwanted metal.. 
operation is needed 

Welding was done with Xyron 2-25 
(AC-DC). This “Frigid Arc” coated alloy 
produces a high nickle alloy especially 
balanced to produce dense, smooth, crack 
free, machinable deposits without preheat. 
Ultimate tensile strength is 56,000 psi. 
After two years in operation, cylinder still 
operates perfectly — continued 
service is expected 


and blasts 
.no finishing 


excellent 


TO REPAIR A CRACKED 
MARINE ENGINE... 


aw 


+s we ore, 


LON ere ee 


.-.@ Cast iron plate had to be welded to 
the outside of the cylinder block. Eutectic’s 
Xyron 2-24 (AC-DC) was used. This 
alloy’s ultimate tensile strength of 50,000 
psi permitted the welded plate to with- 
stand pressures of 3 atmospheres 

Xyron 2-24 (AC-DC) has a special core 
metal with “Frigid Arc” flux coating for 
application ease. Enables rapid work in 
difficult, awkward position, since spatter is 
reduced to a minimum and alloy deposits 
smoothly and easily. 


ee ee ee 


FREE — JUST OFF THE PRESS — 
NEW 1958 180 page pocket welding data book 
Complete guide to modern welding techniques 


EUTECTIC’S TECHNICAL 
INFORMATION DIGEST HELPS YOU 
MAKE BETTER, FASTER WELDS 


! 

t 

' 

! 

! 

! 

! 

t 

t 

! 

' 

: Write ‘‘Eutectic’’ today for your free copies 

: AUTOMOTIVE WELDING ISSUE (TIS 2822) 

y Latest welding techniques to do better repair jobs 
4 on your automotive equipment. Everything from 
j body work to motor blocks 

1 
! 
1 
! 
I 
1 
! 
! 
! 
i 
! 
! 
1 
! 


TOOL & DIE ISSUE (TIS 2831) 

Costly tools can be fabricated inexpensively in any 
shop with welding. Expensive dies, whether cast 
iron, cast steel or kirksite can be repaired quickly 
This manual tells how 


CONSTRUCTION MAINTENANCE 
WELDING ISSUE (TIS 2832) 


Keeping equipment moving is essential to any 
builder. Learn new techniques that assure longest 
most efficient service life from construction machin 
ery and tools 


WAREHOUSE-SERVICE CENTERS IN ATLANTA, CHICAGO, ST. LOUIS, HURON, PHOENIX, DALLAS, BERKELEY, LOS ANGELES AND LEADING 
INDUSTRIAL AREAS *© CANADIAN PLANT IN MONTREAL: EUTECTIC WELDING ALLOYS COMPANY OF CANADA, LTD. 





ie 


PORTABILITY ‘of welding equipment in 
shipyards is vital, that’s why this weldor at 
Bath Iron Works in Maine is using a 4lb 
welding gun. Developed by Westinghouse, the 


gun has a built-in 1-lb wire supply in the 

‘ > 

, : : rear of the barrel. Parallel with the weldor’s 
ALLOY steel reinforcing bars welded end-to-end form ‘ . 


. . : head is a 20-lb control unit. 
continuous steel strands in column supports in Borg- 


Warner’s new Chicago office building. Supplied by Joseph 
T. Ryerson & Son, Inc., the reinforcing bars will reduce 
almost 25% of the space formerly taken by conventional 
columns, giving more room for operations. 


THIS resistance seam welder, manufactured by 
Taylor-Winfield Co., welds strip steel up to 48 in. 
wide on a continuous annealing line designed and 
built by Aetna-Standard Engineering Co., Pittsburgh. 
The line is in operation at Dominion Foundries and 
Steel, Ltd., Hamilton, Ont. 


NIOBIUM, a rare and little known element, is so chemically 
active near its melting point—4,380 F—that Westinghouse 
researchers must refine it in a vacuum, as seen here. Tests 
are being conducted on niobium’s weldability under 
various gas atmospheres. The metal will be used in rockets 
missile and jet engines where a high-temperature 
structural material is needed. 
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COz GAS SHIELDED WELDING 


“7 ni 7 ¥ 
. -SAVES 
_ ee 


— 


ON WELDING 


CO. Metal Arc Gas Shielded Welding 
costs approximately 142¢ per cubic foot of 
gas! Even on a limited budget, you can 
afford shielded gas welding. 


How satisfactory is this method? Many 
satisfied users indicate that the MAGS 
process produces welds that are equal, 
or superior, to more costly argon or helium 
welds. This is due to the agitating type 
of arc, characteristic of CO, welding. 


LioUID & 
CARBONIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
Chicago 23, Illinois 
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— 


OVER “75% _ 


GAS COSTS 


How CO? Will Benefit You 
Saves over 6¢ on every cubic foot of gas used 
Greater penetration 
Increases metal deposition rate 
Less reworking required 
Increases operator flexibility 
Better appearance 


Red Diamond Welding Grade CO, is available 
from all nearby Liquid Carbonic depots. 


LIQUID CARBONIC 
DIVISION OF GENERAL DYNAMICS CORPORATION 
3146 South Kedzie Avenve * Chicago 23, Illinois 


Please send me Liquid Carbonic’s complete technical 
data on new CO: shielded gas welding 


eee 
COUPON 


Company _ 
Address —— 


Zone State 








new prod 


























Manipulators 


SERIES of automatic welding head 
manipulators is designed to position 
and pilot standard automatic welding 
heads. The manipulators are intend- 
ed for use with work-holding posi- 
tioners or turning fixtures. They weld 
straight seams up to 8 ft long and 
provide 8 ft of underboom clearance. 
Lewis Welding & Engineering Corp 
Cirele No. 1 


Regulators 


SINGLE-stage, inverse-type regulators 
deliver heavy gas flows. Each of the 
8100 series is designed to provide a 
higher delivery rate and to maintain 
more constant delivery pressure. 
The ribbed body ring is a new feature 
which makes inspection easy. With 
out tools, the spring case and low- 
pressure cavity can be opened and 
the diaphragm removed. 

Series includes regulators engi- 
neered to meet the flow-rate demands 
of such operations as welding, heat- 
ing, cutting, etc. Air Reduction Co.. 
Ine. 

Circle No. 2 


Welder 


SUBMERGED twin-arc welding ma- 
chine performs controlled welding 
operations on both sides of extra 
large production parts, maker says. 
The machine welds at a rate of 80 
ipm. 

Occupying a floor space of about 


ABOVE: This controlled atmosphere welding system in- 


cludes a 


stainless 


steel interior, four-tempered glass 


viewing ports, centralized control panel, etc, 

LEFT: Standard automatic welding heads are positioned 
and piloted by this automatic welding head manipulator. 
(See stories below.) 


iS Ft by 15 ft. the welder is 13 ft 

high. The carriage is driven by a po- 

tentiometer - controlled d-c motor. 

Maximum up and down beam travel 

is 18 in. Expert Welding Machine Co. 
Circle No. 3 


Solder alloy 


Past E-type solder alloy was develop- 
ed primarily for use in a new auto 
matic soldering process, manufactur- 
er says. The material incorporates 
special binders and fluxes together 
with pure solder alloys to 
stable paste. It is 
and _non-separating, 


form a 
non-hardening 
manufacturer 
certifies. The “CW” paste series can 
be automatically or 
cally 


semi-automati- 
applied to the part before 
soldering through special dispensers 
in the production line. Fusion Engi- 
neering Co. 


Circle No. 4 


Inspection kit 


SPRAY-ON fluorescent penetrant  in- 
spection kit is for locating cracks, 


pores and leaks in non-magnetic ma-. 


terials. The portable kit combines 
the most sensitive of the fluorescent 
penetrants with a pressurized spray 
can. Included in the case are: spray 
cans of cleaner, penetrant and de- 
veloper; a 100-watt high 
black light; cleaning cloths; wire 
brush and detailed instructions. Mag- 
naflux Corp. 

Cirele No. 5 


intensity 


Weld system 


PACKAGED controlled atmosphere 
welding systems are available with 
complete stainless steel interior, lev- 
eling screws, four-tempered 
viewing ports, two lighting ports, 


hinged flange cover, six bellows-type 


glass 


gloves, centralized control panel, 
cold trap, electronic measurement in- 
struments, quick opening clamps 
and enclosed pumping console, 
Many optional features are availa- 
ble, including manifolds, 
dynamic braking, post-mounted ma- 


L&B 


inert gas 


chine torch, manual torch, etc. 
Welding Equipment Inc. 
Circle No. 6 


Fixture clamp 


Heavy-duty 6-in. fixture clamp has 
an additional base bracket to give it 
greater strength and rigidity. It is 
cadmium plated and made from high 
tensile steel. Clamp is available with 
a base plate and T-bolt for quick ma- 
chine application. Saxton Mig. Co. 
Cirele No. 7 


Molding compound 


PLastic thermosetting flexible mold- 
ing compound for casting cold setting 
ceramics and plastics. Originally de- 
veloped for making molds for pre- 
cision casting cold setting ceramic 
tooling. Technion Design & Mfg. Co., 
Inc. 
Circle No. 8 
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Welder 


PECIAL welder is a_ six-station dial 
index, used to weld various types of 
jack body assemblies. In the first sta- 
tion an operator presses the lower 
half of the jack body into a nesting 
die. In indexing to the second sta- 
tion, the outboard locators cam in 
to engage the square hole in the jack 
body where the ratchet shaft eventu- 
ally goes 

In the third station a compound 


hydraulic portable gun swings in to Showa above is 


; SONOWELD 
weld the jack handle receptacle. A ® Model No. W-2000- 
250 kva 12 in. throat press welder SR-57-10, one of 


. several sizes of 
has a movable lower ram on which 


units. At left below 
the remaining projections are weld- te an actual sige 
; ; ae ™ | photograph show- 
ed at the fourth station. The average ing a .002 alumi- 


number of projections on the main num foil lead uitre- 


: | sonically welded to 
body is four, an aluminum ca- 
In the fifth station the hollow end pacitor can. 
of the hinge pin is swedged. An auto- 


matic arm with an_ electro-magnet 


swings down to engage the part in 
the final station. By this time the 
outboard locators of the fixture are ae 
cammed out, allowing the  electro- er Ultrasonic Welding Without Fusion 
magnet to lift the welded assembly 2.9 gS : san l 
: ° ~ 5 wf S revo ne Ww tal-jO g 
to upright where a convevor. will 5 YNOWELD is a revolutionary new metal-joiming 
. . 7 technique which uses vibratory or high-frequency 
automatically be synchronized to 5 . ; : . , ei 
‘ok a RY stg ee | ; : ms wnic energy to produce a solid-state metallurgical 
ree - ne one Sear S *o ne yee te bond between similar or dissimilar metals 
paint line. Progressive Welder Sales ae 
( It is superior to usual methods of welding in many 
Circle No. 9 applications. It is applicable to industrial use with 
cle o. . 
metals and shapes heretofore impossible or difficult 
to weld. 


~ . » 
Spot we Ider There is no arc, spark, sputter, or contamination with 
\ir-operated, press-type, single-phase — SONOWELD equipment. Welding is done at rela- 
spot welder is number one in a series : tively low temperatures, with low clamping force, 
of treme ches teat ee 6 negligible deformation. Joints are excellent in a wide 
rv a h < SP Ay ‘ilabl “1 20 . variety of metals and metal alloys. 

ough o SP, aulable in 30, - } , ; : 7 
and 75 kva at 50% duty cvcle. Write for more information. Tell us your specific 
1 SP can be furnished with 18, 24, | ny yea or application. 
10, 36 and 42 in. throat depths. 
Electrode force up to 1.575 lb is 
provided at 80 psi line pressure. The | 
machine includes pneumatic, double | CORPORATION 
acting cylinder head, micro-finish 
cylindet walls and molded, and A SUBSIDIARY OF AEROPROJECTS, INCORPORATED 
synthetic cup seals to reduce friction. WEST CHESTER, PENNSYLVANIA 
Sciaky Bros.. Inc. Manufacturers of Ultrasonic Metal-Joining Equipment 

Circle No. 10 SONOWELD® e SONOBRAZE® e SONOSOLDER 
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When stainless welds must be 
VACUUM TIGHT 

















A 


Job Report Courtesy of 
Superior Welding Co., Decatur, Illinois 


WELD WITH SF eco 


STAINLESS ELECTRODES 


Shown here is a stainless steel furnace body of type 304 ELC for 
use under very high vacuum conditions in the casting of metals 
where exceptional purity is required. Arcos Chromend K-LC 
Stainless Electrodes were used because Arcos electrodes not only 
assured the proper weld metal chemistry, but also the necessary 
soundness to insure vacuum tight welds. Save money and future 
problems with long-lasting Arcos-produced welds. ARCOS 
CORPORATION, 1500 S. 50th Street, Philadelphia 43, Pa. 





Soldering 


AUTOMATION soldering combines the 
use of new paste-type solder alloys 
made for special automatic dispenser 
with automatic heating equipment. 
Solder powders are combined with 
special fluxes and neutral binders to 
form a stable paste. Using a dis- 
penser, the paste is pre-placed in the 
joint area before soldering. The dis- 
penser meters the exact amount of 
paste up to 1/100 oz. in dots, stripes 
or special patterns. Each dispenser 
deposits at a rate of 8,000 dots per 
hour and with variations up to 15,- 
000 dots per hour. Fusion Engineer- 
ing Co. 
Cirele No. 11 


Nibbler 


PORTABLE nibbler cuts even titanium 
without distortion, claims its manu- 
facturer. The tool cuts all types of 
nonferrous metals, leaving an edge 
ready for fabricating. It cuts up to 
55 in. per minute. The 13-lb tool’s 
minimum radius is 6 in., but for a 
shorter 3-in. radius a special die 
holder is available. Fenway Machine 
Co. 
Circle No. 12 


Are welder 


Licut industrial are welder is for 
general purpose applications. The 
180-amp, a-c welder features a shunt 
design, pinpoint current settings and 
a large current scale. The case is a 
blue “hammer-tone” finish over a 
heavy prime coat. Current changes 
are made by turning the top-mounted 
handle. It raises or lowers the shunt, 
changing the output current. Silicone 
insulation is used on modern copper 
coil windings. Birdsell Mfg. Co., Inc. 
Circle No. 13 
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Flexible shaft 

DESIGNED to allow complete visibility 
of the cutting or beveling operation, 
a shaft is made from a length of 
flexible tubing with a crank handle 
attached to one end of the tubing 
and the other end attached to the 
crank pinion on the machine. As the 
operator turns the crank, the. ring 
gear is put in motion and the torch 
begins its revolution around the pipe. 
H&M Pipe Beveling Machine Co. 

Circle No. 14 


Positioner 
UNIT comes complete with cones, mo- 
tor and welding nozzle, etc., ready to 
rebuild tractor rolls and idlers. The 
spindle head tilts through 135 deg for 
rim welding or flange and running 
surface build-up. It is portable, has a 
large flux hopper, flux metering con- 
trol, nozzle tilt adjustment and tele- 
scoping centering cones. Wincar 
H elders. 

Cirele No. 15 


Swing clamp 

For quick maneuvering, a new swing 
clamp assembly uses a spring loaded 
shaft to enable the clamp to swing 
quickly and easily out of way of 
fixture and work, It is especially de- 
signed for safe work hold and fast 
clamp release in restricted spaces. 
Jergens Tool Specialty Co. 

Cirele No. 16 


Radiographic unit 
RapIoGRAPHICc unit, “C-750 Hot 
Spot,” contains 750 curies Cobalt 60. 
Radiation is equivalent to 2 to 3 mil- 
lion-bolt X-rays. Unit operated by 
remote electric controls. Picker X-Ray 
Corp. 
Circle No. 17 
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Now, submerged arc stainless welds 
with slag that ‘‘pops-off’’ 


Job Report Courtesy of 
Lacy Mfg. Co., Los Angeles, California 


WELD WITH Se cos 


Stainless Wire and Arcosite Flux 


Arcos research and experience with stainless weld metal now pays 
you another dividend—tor the first time... consistently se/f re- 
moving slag! Onthejob above, submerged arc welding of asection 
of pipe for petroleum equipment, two passes were made with }," 
coiled CHROMENAR KMo Stainless Wire and ARCOSITE S-4 
Flux. As the photo shows, the cooling slag is lifting free by itself 
... leaving a clean, smooth bead. Think what this can mean to 
you on your own submerged arc welding jobs . . . saving time and 
money . . . better welds than ever before. ARCOS CORPORATION, 
1500 S. 50th St., Philadelphia 43, Pa. 








Birmingham ¢ Chicag 


How Oliver Corporation Saves 
$35.00 per man with... 


WELDERS 
GLOVES 





“The Riegel No. 99 Heavy Welder lasts six weeks 
against two weeks for the glove we used formerly. The 
men tell us it’s more comfortable and cooler.” 

So reports Mr. Richard Thornell, whose switch to 
Riegel now saves $35.00 yearly per man at Oliver Cor- 
poration, Springfield, Ohio. 

No. 99 facts: Heavy but flexible “‘flextan” welders’ 
leather, gunn cut, wing thumb. Extra roomy, extra 
long. One-piece back, wool-insulated .. . all exposed 
seams welted .. . full protection against heat and 
sparks. 

Riegel has the service you want, too. . . industrial 
specialists to help select the right style . . . eight ware- 
houses to speed delivery. Write or phone today. 


Spot Welder No. 89 ervice Welder No. 


INDUSTRIAL GLOVE SALES 


RIEGEL TEXTILE CORPORATION 


CONOVER, N. C. 
Sales Offices in: 


Warehouses in: 
ago * Conov t 
Detroit © Los Angeles 
New York City 


HENRY Harnischfeger, executive 
vice president of Harnischfeger 
Corp., Milwaukee, puts the world’s 
largest power elevating positioner 
through its paces. 


Weld positioner 

WELDMENTs up to 80,000 lb can be 
manipulated with a new power eleva- 
ting welding positioner, claimed to 
be the world’s largest. The machine 
is available with either single or two- 
speed table rotation, and can rotate 
workpieces through 360 deg from 
0.0135 rpm to 0.31 rpm, elevate and 
lower 5 ft and tilt 135 deg. The po- 
sitioner does not require counter- 
weights. Harnischfeger Corp. 

Circle No. 18 


Joining material 


SIMILAR and dissimilar non-ferrous 
metals can be joined with a new 
material called “InterAct.” Copper 
and aluminum can now be joined 
chemically, the manufacturer claims. 
The new material forms a permanent 
chemical bond through ion exchange 
between such materials as magne- 
sium, titanium, brass, zinc, silver and 
gold. Intertectics, Inc. 
Circle No. 19 


Gas welding 

ric welding unit for factory installa- 
tion on Hobart’s motor generator arc 
welders is designed for welding ap- 
plication where low ripple (1% to 
2%) d-c welding current is required 
to weld such metals as stainless steel, 
high carbon steel, cast iron, silicon 
bronze, deoxidized copper, and sil- 
ver. The high frequency unit, com- 
plete with gas and water valves, is 
mounted at left of welder control 
panel. Hobart Brothers Co. 

Circle No. 20 
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Automatic inspection 


SPECIALLY-designed unit for automatic 
production inspection for small steel 
and iron parts permits easy use of 
water bath materials. Magnetization 
may be both circular and longitud- 
inal, simultaneous or separate, for 
the detection -of both longitudinal 
and transverse defects. Conveyorized 
inspection unit can be added to speed 
inspection and provide automatic 


demagnetization. Magnaflux Corp. 
Cirele No. 21 


Power rectifiers 

For all types of power applications, 
three new silicon power-rectifier 
diodes are hermetically-sealed silicon- 
rectifying cells providing d-c forward 
currents up to 1.6 amp with a maxi- 
mum peak inverse voltage up to 800 


volts. Westinghouse Electric Co, 
Circle No. 22 


Hardfacing unit 

SEMIAUTOMATIC hardfacing wire feed 
unit is light weight and portable. 
Recommended for use with the unit 
is a hardfacing wire pack offer- 
ing tension-free wire feed and easy 
wire change-over. The unit-wire com- 
bination aids equipment mainten- 
ance, manufacturer says. Unit feeds 
wire automatically at pre-selected 
rate. Wires offered include a nickel- 
manganese type, and a varied group 
of five types ranging from a machin- 
able buildup material to a hardfacing 
alloy with severe-abrasion, medium- 


impact resistance. Alloy Rods Co. 
Circle No. 23 


Notcher 


[wo-stage notcher is used for induc- 
tion welding or brazing. It has two 
sets of punches and dies so that both 
the first and second cuts of the de- 
sired notch are made with a single 
press downstroke. 

The left-hand punch makes the 
first cut with tubing stock held paral- 
lel to the base as it is fed into the 
die. The right hand punch makes the 
second or final cut with the tubing 
angled downward when fed into the 
die. Vogel Tool and Die Corp. 

Circle No. 24 
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Do ALL your hardsurfacing 


with just 7 Job-Graded 
Ranite Rods! 


Just seven grades meet all wear conditions —regard- 
less of whether the wear is caused by shattering impact, severe 
abrasion, or some combination of impact and abrasion. 


Ranite is “the weldor’s rod”... rated “easiest to use” by 
a wide margin. 


They’re easiest of all to select, too. 
They're Color-Coded and the colors are keyed to the exclusive 
Ranite Select-O-Graph Guide. You can pick the right rod for 
any job with no guesswork. 
GET YOUR NEW FREE Ranite Select-O-Graph 
Guide, in convenient shirt pocket size; ask your 
eS Ranite distributor or write direct TODAY. 


tile 


; HARDSURFACING RODS 
RANKIN MANUFACTURING CO. 

616 S. Marengo Ave., 
P.O. Box 631, Alhambra, Calif. 








GB PRE-FORMED Silver Brazing Alloys are available in Automatic welding 

the size and shape your job requires. Pre-formed shapes, CAPABLE of welding collars on each 
like those shown, are designed for the joint. They assure end of a tube at the rate of 360 welds 
strong, safe connections with a measured, minimum amount an hour, an inert-gas type welder 
of alloy to save you time and money. uses 0.045 electrode at 72 in. per 
Write today for facts about efficient, economical GB 88 minute, The unit can also be used as 
Flux and GB Silver Brazing Alloys in random coils, strip, 


a multiple station indexing plate, and 
pre-formed rings or special shapes. 


with interchangeable fixtures it can 

perform several different operations. 

lri-City Tool and Machinery Corp. 
Cirele No. 25 


Clamping device 


Fast-acting clamp has a cam trigger 
that sets it at five distinct positions 
and locks in place. Known as the 
“Wedgelock Klip-Klamp,” it is ad- 
justable and released by flipping cam 
lever. Made of extra-heavy spring 
wire, metal parts are cadmium plated 
to resist rust. Rubber jaws are re- 
placeable. Length is 4-5/8 in., jaw 
depth is 2 in. Wedgelock Corp. 

Circle No. 26 
Dealer Distributor Inquiries Invited Write for GB Data Book 


GB) Sola Bos i) | Motor starter 


’ Motor starting fluid will start all 
MELTING & REFINING CO. gasoline and diesel engines, even in 
1300 W. 59th Street + Chicago 36, Ill.— NEW YORK + DETROIT + OAKLAND 65 F, manufacturer claims. The 
new formula has low-ether content 


and contains a built-in lubricant for 
‘~ | upper cylinder area during initial 
Mail Coupon for your FREE starting, Wilco Co. 7) 
Circle No, 27 
copy of the GB Data Book — 
‘ ‘ Machine head 
complete information on low | SPECIFICALLY designed for the heav- 
temperature Silver Brazing | ier, production applications of auto- 


matic machine welding, a new head 

has a capacity for heavy welding 

wires. Aluminum wires of from 3/64 

| to 1/8 in., and hard wires from 

PLEASE SEND GB Data Book without obligation. | 0.045 to 1/8 in. can be fed at any 
rate up to 600 ipm. Wire feed speed 
is adjustable with a calibrated gov- 
ernor which regulates the 1/3-hp 
wire-drive motor. The machine bar- 
rel is rated at 600 amp, on a 100% 

Mam. __. . duty cycle. The welding head can be 
rotated through 360 deg for work in 


, | any position. Air Reduction Sales Co. 
City——_- -_______ Cirele No. 28 


Name_____-_ 
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Industrial reel 


WITH a capacity of 50 ft of 4 in. 
ID single hose, a new industrial reel 
is designed for use with compressed 
air, industrial liquids and 
chemicals. The unit features the uni- 
versal-type mounting bracket which 
permits easy installation on wall, 
floor, ceiling or mobile equipment. 
Heavy-duty clock-type spring pro- 
vides automatic retraction into metal 


gases, 


housing when the hose is not in use. 
The unit is finished in baked enamel. 
United Spec ialties, Inc. 

Circle No. 29 


Weld Positioners 


250-POUND capacity positioners boast 
165 deg of manual table tilt (30 deg 
back tilts). Variable speed table is 
powered by 14 hp speed transmis- 
sion. Positioners are 33 in. long, 
2544 in. wide, 23 in. high and can 
be mounted on a bench or easily 
moved. Pandjiris W eldment Co. 
Circle No. 30 


Electrode 


NICKEL-base, chrome, tungsten, mo- 
lybdenum electrode is for hardfacing 
equipment and dies which are sub- 
jected to extreme heat and abrasion. 
The new electrode has a 230 Brinell 
welded hardness. Available in 4, 
»/32, 3/16 and %4 in. diameter. 
Welding Equipment & Supply Co. 
Circle No. 31 


Turning rolls 


AVAILABLE to the tank and 
fabricating industry is a new series 
ff heavy-duty turning rolls used to 
rotate workpieces while they are be- 
ing welded manually or automati- 
cally. The rolls are available in three 
sizes: R-500 for vessels weighing up 
to 50,000 lb, R-1000 up to 100,000 
lb and R-1500 up to 150,000 Ib. All 
units have a standard speed range of 
> to 40 ipm. All models will handle 
any diameter of vessel from 6 in. 
minimum to 14 ft. Separate power 
and idler units are provided to give 
portability. Webb Corp. 
Cirele No. 32 


vessel 
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Operator using SMITH “Handi-Heet” torch to repair fittings on air-conditioning unit. 


NEW...air-acetylene torch 
assures fast, economical heat 


USES ATMOSPHERIC AIR and acetylene only—needs no oxygen. With 


this new “Handi-Heet” Soldering Torch Kit, refrigeration and air 
tioning men, plumbers, auto repair men, etc., have an ideal sour 
clean, economical heat. You can solder, braze, lead, thaw 


I condi- 
e of fast, 


: and d ) doze ns 


of other every-day jobs. SMrrn’s “Handi-Heet” Kits are complete units— 


ready to attach to any acetylene tank 
and go to work. Models available for 
all commercial tanks, and styles “B,” 
“P.O.L.” and “MC” tanks. 


TIPS SEAT WITH finger-tip pressure 
and can easily be adjusted to any 
convenient position. Flexible “O” rings 
form a gas-tight seal between the tip 
mixing section and torch head. An un- 
usually wide range of flame variation is 
provided in each tip by a leak-proof 
needle valve that can be instantly ad- 
justed by the operator. 


~7 SM 
(FO 


Here's what you get in each SMITH’S 
“Handi-Heet” Kit: torch set with 3 
tips; accurate pre-set acetylene regu- 
lator; 6 ft. of 44” hose; torch lighter; 
metal carrying case. 


Additional tips are available to handle jobs from delicate jewelry work 
to heavy soldering and heating. Torches are made of solid brass—won't 


crack, break or deteriorate. 


SMITH WELDING 
EQUIPMENT 
omen 2 20). 2 Sm Eek, | 


Write today for detadls 


2633 FOURTH STREET S. E. 
MINNEAPOLIS 14, MINNESOTA 


One of America’s pioneer 
manufacturers of equipment 
for welding, cutting, heating. 





GB PRE-FORMED Silver Brazing Alloys are available in Automatic welding 

the size and shape your job requires. Pre-formed shapes, CAPABLE of welding collars on each 
like those shown, are designed for the joint. They assure end of a tube at the rate of 360 welds 
strong, safe connections with a measured, minimum amount an hour, an inert-gas type welder 
of alloy to save you time and money. uses 0.045 electrode at 72 in. per 
Write today for facts about efficient, economical GB 88 minute. The unit can also be used as 
Flux and GB Silver Brazing Alloys in random coils, strip, 


a multiple station indexing plate, and 
pre-formed rings or special shapes. 


with interchangeable fixtures it can 

perform several different operations, 

Tri-City Tool and Machinery Corp. 
Circle No. 25 


Clamping device 


Fast-acting clamp has a cam trigger 
that sets it at five distinct positions 
and locks in place. Known as the 
“Wedgelock Klip-Klamp.” it is ad- 
justable and released by flipping cam 
lever. Made of extra-heavy spring 
wire, metal parts are cadmium plated 
to resist rust. Rubber jaws are re- 
placeable. Length is 4-5/8 in., jaw 
depth is 2 in. Wedgelock Corp. 

Circle No. 26 
Dealer Distributor Inquiries Invited Write for GB Data Book 


LP GOS, Motor starter 
Vt0d. | Moror starting fluid will start all 
SMELTING & obdlamith Bro \ ot oF : : : : 


gasoline and diesel engines, even in 

1300 W. 59th Street + Chicago 36, Ill. — NEW YORK + DETROIT + OAKLAND 65 F, manufacturer claims. The 
new formula has low-ether content 

and contains a built-in lubricant for 


° | upper cylinder area dt ring initial 
Mail Coupon for your FREE darting. Wileo Co. 
copy of the GB Data Book — see as 
‘ . achine heac 
complete information on low SPECIFIC ALLY designed for the heav- 
° ° ‘, production applications of auto- 
temperature Silver Brazing | 


ale machine welding, a new head 

has a capacity for heavy welding 

wires. Aluminum wires of from 3/64 

to 1/8 in., and hard wires from 

PLEASE SEND GB Data Book without obligation. 0.045 to 1/8 in. can be fed at any 
rate up to 600 ipm. Wire feed speed 

is adjustable with a calibrated gov- 
ernor which regulates the 1/3-hp 
wire-drive motor. The machine bar- 
rel is rated at 600 amp, on a 100% 
duty cycle. The welding head can be 
rotated through 360 deg for work in 


any position. Air Reduction Sales Co. 
a . Circle No. 28 


Name____-_— 


Address___.__- — 
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Industrial reel 


With a capacity of 50 ft of 4% in. 
ID single hose, a new industrial reel 
is designed for use with compressed 
air, industrial gases, liquids and 
chemicals. The unit features the uni- 
versal-type mounting bracket which 
permits easy installation on wall, 
floor, ceiling or mobile equipment. 
Heavy-duty clock-type spring pro- 
vides automatic retraction into metal 
housing when the hose is not in use. 
The unit is finished in baked enamel. 
United Specialties, Ine. 
Circle No. 29 


Weld Positioners 


250-POUND capacity positioners boast 


165 deg of manual table tilt (30 deg 
back tilts). Variable speed table is 
powered by 14 hp speed transmis- 
sion. Positioners are 33 in. long, 
25% in. wide, 23 in. high and can 
be mounted on a bench or easily 
moved. Pandjiris Weldment Co. 
Cirele No. 30 


Electrode 


NICKEL-base, chrome, tungsten, mo- 
lybdenum electrode is for hardfacing 
equipment and dies which are sub- 
jected to extreme heat and abrasion. 
The new electrode has a 230 Brinell 
welded hardness. Available in 1A, 
32, 3/16 and % in. diameter. 
Welding Equipment & Supply Co. 
Circle No. 31 


) 


Turning rolls 


AVAILABLE to the tank and _ vessel 
fabricating industry is a new series 
of heavy-duty turning rolls used to 
rotate workpieces while they are be- 
ing welded manually or automati- 
cally. The rolls are available in three 
sizes: R-500 for vessels weighing up 
to 50,000 lb, R-1000 up to 100,000 
lb and R-1500 up to 150,000 Ib. All 
units have a standard speed range of 
> to 40 ipm. All models will handle 
any diameter of vessel from 6 in. 
minimum to 14 ft. Separate power 
and idler units are provided to give 
portability. Webb Corp. 
Circle No. 32 
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Operator using SMITH “Handi-Heet” torch to repair fittings on air-conditioning unit. 


NEW...air-acetylene torch 
assures fast, economical heat 


USES ATMOSPHERIC AIR and acetylene only—needs no oxygen. With 
this new “Handi-Heet” Soldering Torch Kit, refrigeration and air condi- 
tioning men, plumbers, auto repair men, etc., have an ideal source of fast, 
clean, economical heat. You can solder, braze, lead, thaw, and do dozens 
of other every-day jobs. Smrrn’s “Handi-Heet” Kits are complete units— 


ready to attach to any acetylene tank 
and go to work. Models available for 
all commercial tanks, and styles “B,” 
“P.O.L.” and “MC” tanks. 


TIPS SEAT WITH finger-tip pressure 
and can easily be adjusted to any 
convenient position. Flexible “O” rings 
form a gas-tight seal between the tip 
mixing section and torch head. An un- 
usually wide range of flame variation is 
provided in each tip by a leak-proof 
needle valve that can be instantly ad- 
justed by the operator. 


Bow 
=O 
[asia 3 


Here's what you get in each SMITH’S 
“Handi-Heet” Kit: torch set with 3 
tips; accurate pre-set acetylene regu- 
lator; 6 ft. of 44” hose; torch lighter; 
metal carrying case 


Additional tips are available to handle jobs from delicate jewelry work 
to heavy soldering and heating. Torches are made of solid brass—won't 


crack, break or deteriorate. 


Write today for detatls 


2633 FOURTH STREET S. E. 
MINNEAPOLIS 14, MINNESOTA 


SMITH WELDING 
EQUIPMENT 
CORPORATION 





One of America’s pioneer 
manufacturers of equipment 
for welding, cutting, heating. 




















Just Test One on 
30 Day Money-Back 
Guarantee 


—that’s all we ask, and 
you'll find as others have, 
that no Welder will part 
with it—once he tries it! 
See your Welding Supply 
Distributor TODAY — or 
write us for name of one 
near you—don’t put it off ; 
costs only $9.95. 


Will last indefinitely. 


Just S-W-1-S-H It Over 
TORCHIE 








“The Magic 
LIGHTER" 


and You're Ready to <0 
on ANY Welding Job! 


NO MORE FLINT LIGHTERS 

NO MORE OPEN FLAMES 

NO MORE LOSS OF TIME 

SPEEDS UP PRODUCTION 

COSTS LESS THAN 20¢ A MONTH TO 
OPERATE 


Welders EVERYWHERE have been waiting for the unmatchable 
advantages of the THERMO "TORCHIE'—the Magic 
Lighter. Yes, it's the ultimate answer for a fast, safe economi- 
cal lighter. It never MISSES .. . All the Welder neec do is 
s-w-i-s-h the torch tip within a few inches of the top, and 
BINGO! an instantaneous sure light. 


Ti ERMACOTE 
one 


108 SO. PASADENA, 
DE LACEY ST. CALIF. 














» § TOP WELDERS CHOOSE MANGANAL BARE because: 


1. It makes 









78 


the strongest welds fastest. 


2. No coating; no slag; no chipping. 
3. Workhardens to 550 Brinell; tensile strength, 150,000 psi. 
4. 100°, metal deposit; every ounce counts. 


For the most effective and economical reclamation welding of 
. Parts worn through impact and abrasion. 





Welder 


SEMI-AUTOMATIC welding machine is 
for hardfacing or mild steel welding. 
It feeds both tubular and solid wires 
from a-c or d-c welders, Only two 
electrical connections needed, firm 
claims clip electrode cable to weld- 
er and ground cable to work pie e. 
An inch switch is for wire advance 
and wire retract. Dynamic brake pre- 
vents wire overfeed. Auto Arc-W eld 


Vie. Co. 
Cirele No. 33 


X-ray stand 


TELESCOPIC stand lowers, raises and 
positions Fedrex X-ray tubeheads 
with a pedal and lever. One man can 
raise the heaviest tubehead to a focus 
height of 7 ft 7 in. The lowest focus 
height is 2 ft. 

The tubehead can be rotated to 
any position around its longitudinal 
and latitudinal axis. Furnished with 
handles for positioning the head, 
stand has two fixed front wheels and 
two caster wheels. Machinery & Wel- 
der Corp. 

Circle No. 34 


Electrode 


MiLp-steel, iron-powder type elec- 
trode deposits metal at the rate of 17 
lb per hour. This rate is accomplish- 
ed through the use of an extra heavy 
iron-powder coating together with in- 
creased machine settings, manufac- 
turer explains. 

The steady spray-type transfer and 
the deep shield maintained permit 
flexibility of are length to accommo- 
date various welding techniques. 

Electrode is designed for making 
positioned fillet or lap welds. Single 
pass fillets as large as 44 in. may be 
produced, as well as flat groove 
joints. Air Reduction Sales Co. 

Circle No. 35 
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NEWS ee 0 eo eo prom page & 


Iron: “Design for welding.” Omer 
W. Biodgett, Lincoln Electric and Jay 
Bland, Standard Oil Co. 

“Recent developments in power 
sources for welding.” Warren Sykes. 
Miller Electric Mfg. Co.; “New tech- 
niques in welding aluminum,” F. R, 


Baysinger, Kaiser Aluminum and 


Chemical Corp.: “Automatic resist- 
ance welding applications.” Thomas 
( Falter. 
Motors 


“Manual electrodes for code-gov- 


Frigidaire Div.. General 


erned weldments.” Amel R. Meyer. 
lank and Mig. Co.: “A new 
CO. welding process,” A. F. Choui- 
nard, National Cylinder Gas Co.. and 
Nickel alloy 
by are and inert-gas-shielded 

ocesses,” K M. Spicer, 

il Nickel ( oO. 


Craver 


welding of dissimilar 


Interna- 


Airco opens 
Denver store 


Air Reduction Sales Co. recently 
opened a new store in Denver. It will 
supply argon, helium, acetylene and 

welding equipment,  elec- 
trodes and supplies, The new outlet 


electric 


offers technical assistance and equip- 
ment repair service. 


Handy & Harman 
adds fifth plant 


Covering more than 23,000 sq ft, 
Handy & Harman’s new plant at El 
Monte, Calif., is scheduled to begin 
operation in February. Complete with 
office, laboratory, refinery, operating 
area and warehouse, the plant is a 


SALES force of the new Mexico City affiliate of Eutectic Welding Alloy Corp. 
Mrs. Roma Garzione Rao (center), vice-president of Pan American Eutectic 
Welding, supervised setting up the new branch, At her right is Marco F. Ayora 
and at her left, John B. Knight, Jr. (See story below.) 


one-story building of 
construction. 

The laboratory will be equipped 
for precision analysis and weighing 
of gold, silver, platinum, etc. In the 
refinery, precious metals will be re- 
claimed from scrap and waste. When 
the new plant opens. Handy & Har- 
man will close its Los Angeles build 
ing. 


tilt-up panel 


Munson speaks 
at MCA meet 


Chairman of the board of Air Re- 
duction Co.. Inc.. Charles S. Munson, 
recently addressed the Manufacturing 
Chemists’ Association. Inc., at its 
meeting in New York City. 


Brazil gets ready 
for construction 


Brazil will get a construction equip- 
ment industry with the combined ef- 
forts of Harnischfeger, a subsidiary 
of Milwaukee's Harnischfeger Corp.. 
and Equipamentos Industriais V illa- 
res, S.A., Sao Paulo, Brazil. Together. 
they will produce P&H power shovels 
and truck cranes. The machines will 
be used in Brazil's highway con- 
struction and in building hydro-elec- 
tric power plants. 

The Sao Paulo firm is building a 
new plant to house crane fabrication. 
The plant should be in production by 
early 1958, Harnischfeger reports. 


now, because you can easily earn that, and more—on week- 
ends, evenings, working whenever you please. WELDING 
ENGINEER would like to reach your area. You are familiar 
with WE; surely you know many persons who would like to 
subscribe, once they see the magazine. 

You will be doing them a favor, and think what you could 
buy with the extra cash! Interested? Then see the coupon 


on the next page. 





Eutectic moves 
into Mexico 


Eutectic Welding Alloys 
Flushing, N.Y., recently opened a 
new afhliate in Mexico City, Com- 
pania Mexicana De Soldaduras Eu- 
tectic A Baja Temperatura S. A. 

Eutectic President W asser- 
man explained the move by stating. 
“With facilities in Mexico City we 
will now be in a position to provide 
the prompt delivery and service to 
Mexican industry that we consider so 
vital.” A branch of the firm’s Insti- 
tute has been set up to train Mexican 


( orp.. 


Rene 


weldors in its “low heat input” proc- 


ess. 


Combine to build 
ultrasonic cleaner 


G. S. Blakeslee & Co.. Chicago, will 
combine talents with Branson Ultra- 
sonic Corp.. Stamford. Conn.. to de- 
sign. sell and service a line of ultra- 
sonic cleaning machines. Blakeslee 
manufactures industrial washers and 
degreasing machines: 
the ultrasonic field. 


> ° 
Branson Is in 


Norelco sets up 
training school 


To teach employees how to handle 
complex field problems and the firm’s 
instruments, Philips Electronics, Inc.. 
has started a sales training school at 
its Mount Vernon, N.Y., plant. Sales- 
men were school-bound December 
through 6. The firm expects to repeat 
the training course each year. 


U. S. Industries 
merges divisions 


Chicago Steel Tank Co., a division 
of U. S. Industries, Inc., New York 
City, has been merged with another 
USI division, Solar Permanent Co.. 
Tomahawk, Wis. A. 
direct the division from offices in 
Chicago and Tomahawk. 


Sternberg will 
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THE CRAYONS 
THAT TELL 


TEMPERATURES 


IT’S THIS SIMPLE 


@ Select appropriate 
TEMPILSTIK® for the 
working temperature 
you want. 


@ Mark your workpiece 
with it. 

@ The TEMPILSTIK® mark 
melts as soon as its 


temperature rating has 
been reached. 


Accuracy 
within 1% of 
rated melting 


point. 


Also available as 
TEMPILAQ® (liq- 
vid form) and 
TEMPIL® PELLETS 


63 different tem- 
perature ratings 


available 


For information and samples, 
send coupon 


(eon pee ee gual alae, 


Tem pil © coxroration 


134 West 22nd St., New York 11,.N.Y. 

Send information on: 

([] TEMPILSTIK® ] TEMPILAQ® 
() TEMPIL® PELLETS 


(] Send booklet ‘“‘How Temperatures 
are Measured" 


(J) Send sample pellets for oF 
temperature 

Name 

Address 

City 

State. 














| 
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E. A, HOBART, president of Hobart 
Brothers Co., points out a 500,000 
Ib floating sand separator used in 
the firm’s 

Florida. See 


mining operations in 


story below. 
Hobart speaks 
to Dayton AWS 


Mining operations which started a 
new industry in Florida was the topi: 
covered by E. A. Hobart, president 
of Hobart Bros. Co., at a recent talk 
before the Dayton, Ohio section of 
the American Welding Society. 

Rutile deposits, used for coating 
arc welding electrodes, were discov- 
ered along an ancient shore line on 
the Florida Hobart extracts 
and separates four rare minerals at 
its mining site between Vero Beach 
and Winter Beach. The firm controls 
the entire mining cycle, he said. He 
illustrated his talk with coler slides 
showing the complete operation. 


coast. 


Metal & Thermit 


sells thermit line 


Reade Mfg. Co., Inc. of Jersey 
City, N.J. recently bought the thermit 
welding business from Metal & Ther- 
mit Corp., New York. H. E. Martin, 
M&T president, stated that the firm’s 
over-all growth plans call for con- 
centration in the production and mar- 
keting of chemicals, metals and arc 
welding electrodes and equipment. 

On Dec. 2, Reade took over supply 
materials and equipment for thermit 
welding as well as technical assistance 
on problems. Thermit welding is used 
to repair and fabricate heavy equip- 
ment and for repetitive welding, such 
as the joining of rails into continuous 
lengths. 


With an extra $25 I Could... 


| Mail to: WELDING ENGINEER, Box 28, Morton Grove, IIl. 


| Name 
| Street 


17 own 


| return the materials. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Plenty of people I know are interested in welding. They shouldn't 
be without WeLpInGc ENGINEER, of course! Please send me, FREE, 
| all the equipment I need to introduce them to WE. Naturally, it is 
| understood that mailing this coupon does not obligate me to use or 


ASM rounds up 
for western meet 


The first Annual Western Welding, 
Brazing and Heat-Treating Confer- 
ence will be held March 27 and 28 in 
Menlo Park, Calif. Sponsoring the 
event is the Golden Gate chapter of 
the American Society for Metals. 
Representatives from 11 western 
states will tackle joining and _heat- 
treating problems. 


Announce 45th 
CGA meeting 


The 45th annual meeting of the 
Compressed Gas Association, Inc., 
will be held Jan. 20 and 21 at the 
Waldorf-Astoria, New York. Papers 
include: “The settled pressure char- 
acteristics of acetylene cylinders,” by 
Roger A. Clemons, Linde Co., and 
“Impact testing of combustibles in 
liquid oxygen,” by F. C. Saaecke, Air 
Reduction Co. 


Metal repair firms 
organize nationally 
The recently-organized 
Metals Repair 
burgh, is made 


American 
Pitts- 
up of firms that re- 
pair machinery and metal parts used 
in heavy industry. Canadian firms are 
included in the organization. 


Association, 


\ series of preliminary conferences 
in the U.S. and Canada has re- 
cently been completed. The AMRA 
hopes to raise standards in the indus- 
try, promote and protect 
customers against unqualified oper- 
ators through a system of licensing 
of qualified firms and personnel. 


research 


Ryan expands 

electronics 
The electronics 
Aeronautical Co. 


of Ryan 
will move into a 
30,000 sq ft Kearny Mesa, Calif., 
plant—leaving a two-year old, 10,- 
000-sq ft building for expansion of 
other Ryan divisions. The new build- 
ing is near the new Convair Astron- 
autics Div, plant rising on Kearny 


section 


Zone State 
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Airco completes 
Texas plant 





Arlington, Texas—betweéen Dallas 
and Fort Worth—is the site of Air 
Reduction Sales Co.’s new $400,000 
gas-producing plant. Primarily de- 
signed to produce high-purity oxygen 
and nitrogen, the plant also includes 
centralized stores and warehouse 
facilities for other major Airco 
products—acetylene, argon, calcium 
carbide and welding supplies and P 
equipment. ° ° 

Warehouse and office facilities have | _Keep Plant Air CLEAR of Welding Fumes 
been built for Airco's Ohio Chemival | Welding shops equipped with Ruemelin Fume Collectors are assured of 

pa ; Ea ops y 2 o ss te 
and Surgical Equipment Co. division. clean, healthful atmosphere. Harmful fumes, heat and smoke are eliminated 
at their source, before they have a chance to spread throughout the shop. 
This lessens fatigue . . . improves working conditions . . . paves the way for 
increased plant production. Ruemelin Fume Collectors are approved by 
Dallas plant, will supervise the new Industrial Commissions and insurance companies. Thousands in service. 
facility. Available with 9 ft., 15 ft., 17 ft. and 20 ft. reach. Write for Bulletin No. 37-E. 


DuPont develops | om U E MA E Li | MFG. CO. 


M4 4 M4 . | MFRS. & ENGRS. ° SAND BLAST & DUST COLLECTING EQUIPMENT 
niobium for jets 3880 NORTH PALMER STREET © MILWAUKEE 12, WISCONSIN, U. S. A. 





The gas-producing plant at Dallas has 
been moved to the new site. Harry 
Melick, formerly in charge of the 








Niobium metal of unusual purity, 
and alloys of high-strength niobium 
have been developed by DuPont de 
Nemours Co., Inc., to help solve de- 
sign problems in jet engines, guided 
missiles and atomic reactors, that 
firm reports. 


DuPont is working with Thompson 
Products, Inc., Cleveland, to step up 
progress of the metal. Thompson will 
develop forging and other fabrication 
techniques for the alloys. 


= 
turectn 


World Leader in Arc 
Welding Supplies 


Electrode Holders to fit every 
monuol arc welding requirement 
from the smallest rod to the heavy 

iron coated electrodes. Bright Yellow 
. . Gloss Fibre handles, high heat resisting 
Eutectic opens Insulators, Interchangeable parts are but 
are ; a few of HI-AMPS outstanding quveoliti 
LA warehouse Ground Clamps built for excessive abuse 
A new waréhouse-service center with strong grip to give er ee. 
has been opened in Los Angeles by | way a py en Rr ye a ae 
Eutectic W elding Alloys Corp., Flush- ee fodind cutie Plrastsen a 
ing, N.Y. R. C. Wilcox will operate 


the center. The firm’s welding re- | You can’t go wrong with HI-AMP 
search and development laboratories 
will be open to weldors in the area. 


The new service center will also be = | : 
headquarters for a Eutectic Welding LENC oO, imc. JACKSON, MO. 








Institute, and the firm’s technical in- 
formation service. 
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PIPEWELDING 
PROBLEMS 
BOOK 


Entitled, “Universal Pipe - fit- 
ters’ Layout Guide.” This book 
is the favorite of engineers, jour- 
neymen and apprentices 
throughout the world and saves 
a tremendous amount of time, 
effort and money. 


Trigonometry knowledge is not 
necessary. Get this simplified 
book which solves all piping 
problems by charts. Pocket size. 


Send $2.00 for your copy to 


UNIVERSAL WELDING 
SUPPLY CO. 
CEDAR AND OAK STREETS 
NEW LENOX, ILLINOIS 











NEW 
ARO Model 410 


Air operated 
gun with 
“Ski-lift” type 
gyro suspension 


ARF hits record 
with “S57 research 

Armour Research Foundation of 
Illinois Institute of Technology of 
Chicago conducted a record volume 
of research in the 1956-57 fiscal vear. 
Gross volume advanced to $14,067.- 
534—an increase of more than $2 
million over last year, said Dr. Hal- 
don A. Leedy. ARF director. 


Film explains 
labor law 


“You and Labor Law,” is a two- 
part, 30-minute sound slidefilm which 
is sold by the Employers Labor Re- 
lations Information Committee. Inc.. 
33 E. 48th St., New York 17, N. Y. 

The film covers the history, pur- 
pose and principles behind our pres- 
ent labor law. Part one shows the 
evolution of labor law philosophy. 
The second part shows present labor 
law in action, 


Pennsalt selects 
Canadian site 

On a 10-acre area near Oakville. 
Ont., Pennsalt Chemicals Corp., has 
built its first Canadian plant. As 
Pennsalt Chemicals of Canada, Ltd.. 
the new unit will operate as a wholly- 
owned subsidiary. 














TILLMAN 
Gloves — Garments 


WELDORS 
BUY 
FROM 
YOuR 
DEALER 


if! 


BRAZILIAN DEERSKIN 
T'HE “STAY SOFT” LEATHER 
GLOVES AND MITTENS 


CATALOG 


TILLMAN PRODUCTS 
John Tiliman & Co. 
Long Beach, Calif. 








CVD 


Si, 


Portable 


SPOT WELDERS 


@ No power loss. Transformer built-in 

e Handy, maneuverable—no heavy, 
unwieldly cables 

® Usually costs about half as much as 
gun-plus-transformer 

® Works on existing power lines 

® Automatic timing 


SPOT WELDERS 


DIVISION OF 


GUTHERY MACHINE TOOL CORPORATION 
38-31 CRESCENT STREET LONG ISLAND CITY 1, NEW YORK 


Dealer Inquiries Invited 


Illustrated Literature on Request 
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the MODERN METHOD 


of Transporting Compressed Gases 
COMING 
EVENTS : elt ae 
JAN. 20-21: 45th Annual Meeting of i WH : : a — 
Compressed Gas Association, Inc., + Us » abil ae 
Waldorf-Astoria, New York. } oe ot _ ae By iB 
JAN. 27-29: Ninth National Plant Main- Z ! <X . f 
tenance & Engineering Show, Inter- P BE & neke 


tional Amphitheatre, Chicago. =i Coa alal 








JAN. 29-30: Midwest Welding Confer- 
ence, Chicago. 

FEB. 10-14: American Society for Testing 
Materials committee week, Hotel Stat- 


ens immana ~<a / gas supply TRAILERS 


Atomic Exposition trade show in con- e e 
unction with 1958 Nuclear Congress, & 
nternational Amphitheatre, Chicago. 

MARCH 19-21: Fifty-eighth Annual Con- 


International Acetylene As- e MANIFOLD & CONTROLS — for YOUR Gas and Handling Requirements 
ciation, Bellevue Stratford Hotel 
hiladelphia e CAPACITY — to meet YOUR Requirements 


27-28: First Annual Western @ SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
ng, Brazing and Heat-Treating 


ference, Neale Musk: une. for YOUR Protection. 


APRIL 14-18: Sixth Spring and Thirty- @ CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
nth Annual Meeting, American Weld- States for YOUR Convenience. 
ng Society with American Society 
of Mechanical Engineers Conference, 


Hotel Statler, St. Lous Seno our» INDEPENDENT EV NEERING | COMPANY, Inc. 
APRIL 15-17: Sixth Annual Welding Show, i ; ee JY ners of 

American Welding Society, Kiel Audi- S INQUIRIES consucrins UGC DESIGNING CYLINDERS ane ens venee CING EQUIPMENT 

torium, St. Louis. TODAY TO Ne 


ACETYLENE - OXYGEN « NITROGEN: ARGON 
5-8: Fourteenth Annual Conven- ; ; RESEARCH 
. * ‘ ON ILLINOIS 
tion, National Welding Supply As- eae are _ Grates me bes 
sociation, Americana Hotel, Miami 
Beach, Fla 


MAY 12-16: Southwestern Metal Exposi- SF ADVANCED ALL-STATE STAINLESS 





> 





ion, State Fair Park, Dallas. 


MAY 15-16: Third Annual Welding Ex- . t 
. ° ‘or . 2* er t 
position, Utah State University, Logan, tin “ Jet pHa Syste™ Silve pravind Solder Ki 


Utah 


UNE 22-27: American Society for Test- 


ng Materials, Hotel Statler, Boston. % auto pal and » alloy dispenser for 10,000 to 
7 brazing liquid for Mr. Fix-It 28,000 psi T 


Valve standards 
now available 


The 1957 edition of “American 
Standard B57.1] - 1957 Canadian 
Standard B96-1957. Compressed Gas 
Cylinder Valve Outlet and Inlet Con- 
nections” is now available, the Com- : 
pressed Gas Association reports. Melds smoothly into 
brazing operations. 
Permits elimination 
of paste flux. Rug- 

’ gedly compact, sized 
fcoustica Associates, Inc., Mine- : 
; : for work-week with- 
ola, N.Y.: Allied Components, Inc., : 
* - ; : out refilling. Attach 
Dallas: Puro Chemicals. Ine.. Cleve- ae el ins ale eel 
‘ : . 35 < 
land: Don R. Lind, Wichita, Kan.: ics oii 
Wild & Associates, Roslyn, N.Y. 

Harnischfeger Corp., Milwaukee: P see your 
Delta Oxygen Co., Inc., Memphis. : DISTRIBUTOR 

Vetal & Thermit ( orp., New York for demonstration 


City: Victor Equipment Co., San 
Francisco, Ace Welding Supply Co. a All-State Welding Alloys Co., Inc. White Plains, N. Y. 


Sdatat Peeduichs "Co. fiket dition ALL-STATE ALLOYS AND FLUXES 


Oxygen Co., Birmingham; Monson WD R T COMPLETE LIST OF THESE PRODUCTS FOR PROBLEM SOLUTIONS 
Welding Sales, Inc., Syracuse, N. Y. BAY ie aabdehendlh 


Includes wire and All-State’s greatest 
flux. The only good | Solder. Useable on 
way to keep silver stainless, monel, 
solder safe and ready brass, bronze, steel, 
for maintenance and | copper. Contains 6 
service men. Six ft. No. 430 Silver- 
choices from 3 kinds, Bearing Stainless 
2 lengths. Save time Solder and supply of 
and money. flux. 1 job saves cost. 


Distributor appointments 


; > FILLING. SEALING 


buy from buy by the doz. from 


DISTRIBUTOR DISTRIBUTOR 
he keeps stocks local stock 
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AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM. 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address 
ef the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 


GENERAL OFFICES: 150 East 42ND STREET, NEW YORK 17, N. Y. 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 











\CRO WELDER MEG. CO. 


NIEEW AUC KEE 


WELDING MACHINERY - 
ENGINEERS BUILDERS 


WELDING MACHINERY ENGINEERED 
-AND MANUFACTURED TO ORDER 
AND SKILLFULLY AUTOMATED 
TO MEET INDUSTRY'S MOST EXACTING 
AND RAPIDLY CHANGING 
PRODUCTION TOOLING REQUIREMENTS 


EXPERIENCE « INGENUITY - INTEGRITY 


ESTABLISHED 1936 














Former General Electric Welding 
Department member Gordon E. Cos- 
saboom is new product service co- 
ordinator for Westinghouse Electric 
Corp., Pittsburgh. 


Joseph DeSanto is the new manager 
of welding sales for the Chicago sec- 
tion of Champion Rivet Co. 


John B. Kendall 
was recently 
elected vice pres- 
ident of Delta 
Welder Corp., 
Detroit. He was 
formerly in 
charge of Ford's 
Chicago stamping 
plant. 


New president and general manager 
of Progressive Welder Sales Co., Pon- 
tiac, Mich., is Ray W. Heiden. Harry 
Rose, former chief engineer, was ap- 
pointed vice president and national 
sales manager. Heiden fills the vacancy 
created by the death of former presi- 
dent and founder, Fred H. Johnson. 


Victor Egquip- 
ment Co., San 
Francisco, has 
named Richard J. 
Deveau as its new 
east coast factory 


f 


The Chemical and Metallurgical Div. 
of Sylvania Electric Products, Inc., 
New York, recently promoted three 
division personnel. Gerald L. Moran 
is the new division general manager; 
Calvin J. Sparrow was named to the 
newly-created manufacturing man- 
ager position; Paul W. Felten is now 
division chief engineer. Sylvania also 
announced appointment of Henry 
McConnell as wire plant manager in 
Warren, Pa., with Harlod T. Bright 
as his new manufacturing superin- 
tendent. 
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Kenneth L. Madden is new plant man- 


Welding Co. Bar. Heavy Duty Bench Type 


.. Bur- 


a a "AY ALLEN PUNCH PRESSES 


engineer at Boe- é - é ts 

ing Aircraft, he : Moderate in Price 

will have direct pS a se Powerful 
supervision of a Dependable and Economical 
commercial and “ : Fully Guaranteed 
military contract 
fabrication _ pro- ‘ ane See your Supply Dealer 
; ifferent or write for Catalog giv- 
grams. i Model ing complete informa- 


Combinations tion, specifications and 
New general sales manager of Chicago , 1 to 5 Ton prices on our line of 


: on ot Ga Reo Bench T P 
Steel Tank Co. is Robert L. Allen. Capacities ace oe 
Before joining the firm, a division of . 

UL. S. Industries, Inc., he was with | . Thousands in use by Leading 
Fritz W. Glitsch & Sons, Inc., Hous- | ' Manufacturing Companies 

ton. 





Wall Colmonoy Corp., Detroit, has 

appointed Ralph H. Ehlers as engi- 

neering representative for its Morris- | 4 
> . | 

ville, Pa., plant. 


Stanley 1. Roberts, welding engineer, | slate 0-2-4 200, 
has transferred from the San Fran- 
cisco Naval Shipyard to the Ports- | Model 8-22 Ton Mode! LT 


mouth, Maine, shipyard, where he is es .» ‘*hotaleen 


in the shop division of the production less moter — toh 
department. He was serving as chair- | : 
man of the San Francisco section of ALVA ALLEN INDUSTRIES Dept. WE Clinton, Mo. 


AWS when he was transferred. 


Fred J. Purdy fills the newly-created Really FIVE 
post of manager of marketing for | 
Westinghouse’s welding department. TOOLS in ONE 
He was sales manager. Purdy will Yes, actually a 
headquarter in Buffalo. BOYCE Centering 
| Head replaces 
{rthur L. Krasnow has been appointed J The Protractor 
eastern region sales manager for the 
Nuclear Systems Div. of Budd Co., | ¢ Tn Cortes ‘ 
Philadelphia. | The Center Punch 


d The Level 


The welding sales organization of | of The Scale 50-gal. drum $4.26 per gal 
a : 5-gal. can 4 36 per gal 
Metal & Thermit Corp., New York, : on “55 €8. 
, Determines a ~~ 
has added Burton A. Wells to its Dal- : cially ee Settee. 
ion Center Line at sg ag ge > 
las, Texas, area. 1M iron. Clean spat . oe 


any Degree and s 








| welding stec d 
Eight vice presidents were elected re- Measures , ate ae: ee 
cently at the High Voltage Engineer- Degree of | . 

ing Corp., Burlington, Mass. They Declivity 
are: John M. McCarthy, comptroller; 
Lloyd R. McIntosh, general manager; 


TFC Metal Primer 
I 
DIAL B 


Weighs SET LEVEL | = 5 ry cane $3.13 1S per gal 


F only 9 ozs 50-gal. dr sos on gal 
E. Alfred Burrill, sales manager; Pocket size. , 
George E.B inkle ty 2 All Prices F.0.8. Memphis 
eorge E. Bulwinkle , production man Y type head accurately machined with tengents — | conti 
ager; John L. Danforth, mechanical and tips for centering and aligning. Dial Set |i Tennesse — 
- , : ’ _ Level in graduations of 22 and 10 degree 1218 Grimes 
engineering director; A. John Gale, markings. Punch of Drill Rod with hardened Memphis, Tenn. 


. . . ~ point—insuring long service. Send for complete Please enter our order for: 
applied physics director; John C description. 


CONTOUR MARKER CORP. 


tor and John H. Scotney, installation ID FREE 32-PAGE CATALOG 
1843 E. Compton BI., Compton, Cal. | Boating ingen wap nll 


and service manager. Charles C. Sientites, 6h Cesena thin, eine mes 
Hughes, Robert P. Gow and Henry Markers and Pipe Flange Aligners. 


Lodge were added to the sales engi- BOYCE CENTERING HEAD ay 
neering staff. : 
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Vygard, electrical engineering direc- 








Lepel 


HIGH FREQUENCY 


Induction 


HEATING UNITS 


BRAZING 
ANNEALING 
HARDENING 

SOLDERING 
% MELTING 


LEPEL Electronic Tube 
GENERATORS—1I KW; 2): KW 
e 5 KW; 10 KW; 20 KW; 30 KW; 50 KW 


y 75 KW; 100 KW 
LEPEL Spark Gap Converters 
4 2 KW; 4 KW; 7’: KW; 15 KW: 30 KW 
LEPEL HIGH FREQUENCY 
LABORATORIES, INC. 
SSth STREET and 37th AVENUE. WOODSIDE 77 
NEW YORK CITY N Y 


30 





When You Weld Cast Iron 
Select the Correct 


CAST IRON WELDING RODS 
OR. ELECTRODES 


FUSE-WELL No. 11, Squcre—Gray Cast 
Iron Welding Rod for Acetylene use in 
filling or building up new or worn 
castings producing machineable welds. 


FUSE-WELL NOvVE2e 


FUSE-WELL No. 12, Round—Has the 
same uses and analytical ingredients 
- as Fuse-Well No. 11. 


_ FUSE-WEL 


FUSE-WELL No. 14, Moly—An Iron 
Base Rod with alloys added for finer 
grain structure and greater strength, 


FUSE-WELL No. 22, Electrode — Light 
coated Rod to be used for AC or DC 
welding in the fabricating and repair- | 


, : : | 
ing of cast iron castings. } 


Sold through Leading Distributors j 
THE CHICAGO HARDWARE FOUNDRY CO. 


Weld Rod Division 
NORTH CHICAGO, ILLINOIS 


Kenneth H. 


| the Aluminum 


Cushman McCune 


Robert Cushman and H 
McCune Jr., will take 


this month of two new positions in 


flexander 


charge early 


the sales management of the Abrasive 
Div. of Norton Co.. Worcester. Mass 
marketing 
McCune 


of field sales 


Cushman will be services 


manager. while will have 


charge 


New president of Federal Machine 
Welder Co.. Warren, Ohio. is 
/. R. Barefoot, replacing A. S. Blag- 
den, who was elected to the new post 


of the board of dire 


and 


of chairman 


tors. 


joined Lin 
coln Electric Co. district offices. They 
are: Paul McGonigle. Boston: Rich 
ard R. Gould, Pittsburgh: and Jerry 
WV eiss, Detroit. 


Three men have recently 


S. John Oechsle, Jr. has been pro- 
moted from vice president to execu- 
tive vice president of Metalweld, Inc.. 
Philadelphia. Kenneth G. LeFevre. 


formerly sales manager of the protec- 


| tive coatings division has been named 
| vice president. 


Meyer succeeds C. S. 
Chessman as director of engineering 
for C. B. Hunt & Son, Inc. of Salem. 
Ohio. Mever joined Hunt in 1954 as 
assistant chief engineer. 


William W. Crawford will 
director of purchases for | 
in Pittsburgh, and Bruce D. Bennett 
has been appointed manager of con 
struction material product sales at the 
firm’s Cleveland Steel and Wire Div 
He succeeds Vyvron E. 


named assistant general manager of 


seTve as 
S. Steel 


Capouc h. 


sales for the division. 


Gerald M. Henriksen Frank P. 
DeLuca, Jr. recently joined Acoustica 
Mine ola. N as 


director military 


and 
\ssociates, Inc.. 
engineering and 


contracts director respec tively, 


Olin Mathieson’s Lexington. 
Mass., sales office will be managed 
by Robert W. Pierce, formerly with 
Co. of 
Bridgeport. Conn. 


new 


America in 


Slack Geauly 


Singer's new lightweight 
safety clothing and gloves 
for inert 

gas arc 

welding 


1 Pe 
* Welders 
gloves and 
mittens 
* Sleeves (all types) 
*% Split-leg aprons 


his be it 


* Jackets 
* Bib aprons 
Sa f expert . 
or the 
eater t 
gas r welding : 
ONE-HALF the usua 
tanned t I ke t { 


NEW 16-PAGE CATALOG 
Complete line of work gloves 


for every job, safety clothing 
ond welders gloves. 


SINGER 


GLOVE MFG. CO. 
860 West Weed Street 


Work Gloves 
CHICAGO 22, ILL. 


That ‘'Sing"* 


WE HAVE THE 


years of 
experience 
in scientific 
development 
in welding 


For Your Job 


Whatever the particular job 
you have to do—we have the 
right FLUXINE you need. Be- 
sides our 25 FLUXINES we car- 
ry a complete line of “KOP-R- 
ARC” coated rods for welding 


copper and all copper alloys. 


Write on company letterhead for chart and 
generous sample stating which FLUXINE 
desired. 


KREMBS & COMPANY 
(Est. 1875) 
Dept. J, 669 W. Ohio St., Chicago 10, IM. 
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PROTECTION 


YOu NEED 
with the 
COMFORT FINEST QUALITY 
WANT “luda 


FIBER GLASS 
HELMET 


Strong, one-piece 
molded shell. Light- 
weight. Non-warp- 
ing. Heat and moist- 
ure resistant. Easy to 
clean and sterilize. 
Comes with Flood 
No. 14 fiber or No. 
P-14 all plastic 
ratchet-type head @ 
geocr. ° 


FACE SHIELD 


Excellent protection for 
spot welding, grinding, 
buffing, acid pouring. 
Fiber forehead shield. 
Contour headgear. Easy, 
window replacement 
without tools. 


Manufacturers of Welding and Industrial 
Sofety Equipment, including Flood's 
1000-Houwr Cover Lenses. 

At Your Distributor or Write 


a hele) BY Vi 30 @) telslilasmaer 
3035 West Loke Street, Chicago 172, Illinois 


SOUTHERN RAILWAY 


SYSTEM keeps unused 


> hose off the floor 


s sharply 
keep work 


yused hose in 


paid out freely 

reels and locks 
“oth desired. To re 
ght tug is required 
powls, permitting the 


rewind hose 
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Dr. David Bandel is new associate 
technical director of Tracerlab, Inc., 
Waltham, Mass. He replaces Dr. 
William Tittle who accepted a full 
professorship at Southern Methodist 
University. 


Recent changes in the Lincoln Elec- 
tric Co.'s district offices have Bruce 
VY. Frye transferring to 
Ohio: Edwin Williams going to 
Birmingham, Ala.: and Gerald R. 
Stoeckinger joining the district office 
in Los Angeles. 


Columbus. 


Curtiss Howard has been selected ad- 
vertising and sales promotion man- 
ager of the Niles. Ohio. Building 
Products Div. of American Welding 
and Manufacturing Co. 


The Bonded Abrasives Div. of Car- 
borundum Co., Niagara Falls, N-Y.. 
has assigned six product managers to 
serve as liaisons between the manu- 
facturing departments and the field 
sales force. They are: D. H. Currie. 
G. S. Eisaman, H. M. Newberry. J. 
W. Ripple, W. W. Barrett and F. J 
Viller. 


Dr. David W. Mitchell has joined 
Foote Mineral Co.’s research and de- 
velopment department as manager of 
minerals research at Kings Moun- 
tain. Pa. Dr. Justo B. Bravo is the 
firm’s senior research chemist and 
Dr. Meyer M. Markowitz is project 
leader at the Chemical Research 
Division. Dr. Thomas FE. Currie will 
specialize in 
search. 


porcelain enamel re- 


First vice president of Square D Co.. 
Detroit. is Vaechtlen. 
\ director and vice president since 
1951. Maechtlen has served as man- 
ager of the firm’s western division for 
the past three vears. He has been with 
Square D since 1926. New manager 
of the western division is Daniel H. 
Viller. He will headquarter at Los 
Angeles. 


Lawrence G. 


William H. Kropp has been appointed 
district engineer of the Rochester. 
N. Y.. area for Eutectic Welding Al- 
Flushing. N. Y. Graham 
J. Kosty will fill the same position in 


loves Corp.. 


the eastern Alameda and San Joaquin 
county sections of California. 


Died... 


Parker B. Francis. chairman of the 
board of Puritan Compressed Gas 
Corp., died recently. He was one of 
the founders of the atmospheric and 
medical gas industries in the United 
States. 


ANY Pipe Joint or Structural 
Angle Cut NOW Layed Out 
in Just MINUTES! 


SRY 


— =} 
Marks off easily 


and accurately 
any pipe joint. 
Eliminates all 

figuring of cut 


ao 
backs, and marks | 


‘ 
all around pipe. 

Saves man-hours, ems 

as well as — ~ 
oxygen and 

acetylene gas. 

Makes it easy to 

mark off end of 

NO MISTAKES — NO TIME LOSS 








lateral pipe. 


—regardiess of the type or size of pipe 
joint to be welded. No more “cut and try” 
with a CONTOUR MARKER — it eliminates 
the need for calculation, and is available 
in 2 sizes for marking pipe and structurals 
of 142” to 18” in cross section, and from 
16” to 48” diameter. Send for complete 
description. 


CONTOUR MARKER CORP. 
1843 E. Compton BI., Compton, Cal. 


Also Mfgrs. of Boyce Centering Heads, 
Radius Markers and Pipe Flange Aligners. 


THE CONTOUR MARKER 





OPEN UP NEW 
OPPORTUNITIES 


GROWING 
DEMAND 
FOR 


PRECISION 
WELDING 


Precision Welding can offer a savings over other 
methods of assembly, broaden your operation, cut 
costs, increase profits. The ideal unit for this type 
work is the Challenge Precision Welding Table. it's 
suitable for tayout work tack welding and final 
welding operations. T-slots permit accurate posi 
tioning and holding of the work. Made of a special 
analysis semi-steel, designed to withstand the weld 
ing flame or are Guaranteed accurate to within 
002 Available in three sizes 


TRADE-MARK @ 


SE-113 


The Challenge Machinery Co. Dept. WE-! 
Crand Haven, Michigan 


Please send complete information on 
Challenge Welding Tables and other 
Precision Surface Equipment 


Company 


Address 


[ 

| 

| 

| 

| Name 
| 

| 

® 





free 


literature ....... .. USE CARD ON PAGE 91 


51. HARDFACING—Auto Arc-Weld Mfg 
Co. Illustrated Magna 
welder for hard facing or mild steel weld 
ing. 

52. CONTOUR MARKERS—Contour 
Marker Corp. NWSA 1020 describes Boyce 
centering heads, pipe flange aligners, 
radius markers and contour markers. 

53. WIRE BRUSHES—Anderson Corp 
“Wire brushes for the welding industry,” 
is title of booklet. Includes wire cup, wire 
end, spiral twist and hand scratch brushes. 
54. FLUX—-Anchor Metal Lo., Inc. Bulle- 
tin No. 56C explains “the right flux for 
the right job.” Includes selection chart. 
55. WELD ACCESSORIES—Erico Prod 
ucts, Inc. “Caddy” arc welding accessories 
are detailed in group of catalog pages. In- 
cludes price and parts list, 
fixtures, electrode holders, etc. 
56. SOLDER—Federated Metals. “Solder, 
its nature, properties and uses,” is title of 
attractive book. Gives story on solder. 

57. FILTER MASK—Welsh Mfg. Co 
“Flex-a-foam” filter mask style 1100 is 
described in bulletin 24, Protects against 
nontoxic dusts. 

58. COPPER—The Beryllium Corp. Cast- 
ing alloys catalog 223 lists properties of 
beryllium copper casting alloys, composi 
tions, processing, etc. 

59. CLOSURES—Hudson Tool & Die Co., 
Inc. Leaflet tells of closures used in elec- 
tronic industry, some are spot welded or 
silver soldered. 

60. SAFETY CLOTHES—Robin W. Adair 
Co., Inc. Neo-nylon aprons and other pro- 
tective clothing explained in 
page. 

61. WALL CHART—All-State Welding 
Alloys Co., Inc. Designed to aid in select 
ing alloy and flux for job at hand. Data 
helpfully arranged. 

62. RADIATION SHIELDING—National 
Lead Co. Interesting booklet explains fun: 
tion of lead in radiation shielding. In 
cludes data, pictures lead bricks, 

63. RADIOGRAPHY—Nuclear Systems 
Attractive booklet “Gamma radiography” 
tells of firm’s radiography exposure equip 
ment, includes iriditron, multitron, et: 
64. RESPIRATOR—Mine Safety Appli 
ances Co. Page tells of ultra-filter respirator. 
Weighs only 6 oz. 

65. ARC WELDING Tweco Products Co 
Twecolog No. 10 explains products from 
electrode to. machine. 

66. TORCH- -Velocity Power Tool Co. 
Bulletin No. 1413-6 covers the propane 
“Torch-o-matic” soldering torch for burn 
ing, brazing, leading, sweating and other 
jobs. 

67. TORCH FILTER—Gibbs Ltd. Page 
tells of torch filter with “Permetal” bronze 
elements. Protects hose lines, 
valves and gages, page declares. 
68. SAFETY TORCH Worcester Taper 
Pin Co, U-15B liquid fuel metal cutting 
torch is fully described in booklet. 


sheet describes 


plus benc h 


illustrated 


torches, 


69. BRAZING—United Wire & Supply 
Corp. Phamphlet on brazing alloys for steels, 
nickels, coppers and combinations. 

70. WELDERS—Resistance Welder Corp 
Pictorial bulletin PTW 5701 on press type 
welders and tooling illustrates welders and 
gives examples of 
welded assemblies. 
71. BRAZED ASSEMBLIES—Wall Col 
monoy Corp. 4-page, 2-color catalog de 
scribes facilities and service provided by 
Wallco division; discusses facilities for de 
sign, development and manufacture of 
copper and silver brazed assemblies. 

72. HARDFACING 


Carbon 


special tooling on 


Union Carbide and 


Corp. “Haynes hardfacing ele 
trodes” is 8-page booklet telling of chemi 
cal composition, properties, etc. of 12 alloys 
available as electrodes. 

73. SOLDER—Alpha Metals, Inc. 
solder bulletin #456 tells about new rosin 
filled solder—includes sample. 

74. METALS—American Silver Co. Tech- 
nical data bulletin CM-901 on clad metals, 
contact materials and contact assemblies is 
designed to give reference source for appli 
cation and purchase of clad metals. 

75. HARD CARBIDE—American Plat 
inum Works. Bulletin 542, “Silvaloy braz 
ing of hard carbide,” gives joint require 
ments, brazing process, etc 

76. ELECTRIC BRAKE—Warner Electric 
Brake & Clutch Co, Technical report WEB 
6293 is 36-page illustrated report for de- 
sign engineers. Includes photographs, draw- 
ings, diagrams, selection factors, etc. 

77. ULTRASONIC INSPECTION—Speery 
Products, Inc. Bulletin 50-105 tells of 
ultrasonic inspection with a reflectoscope. 
78. INDUCTION HEATERS—Magnether- 
mic Corp. 60-cycle induction heater bulle- 
tin describes latest developments in in- 
duction heating of aluminum, copper, brass 
and steel. 

79. TURNTABLES—Merkle-Korff Gear 
Co. Six models of turntables for industrial 
and display applications are listed in bulle 
tin 1210A, 

80. MAINTENANCE WELDING—Eutec- 
tic Welding Alloys Corp. 8-page “Special- 
Loy” guide pamphlet TIS 2836A gives pro- 
duction and maintenance tech- 
niques, 

81. TORCH—Linde Co. Oxweld W-47, 
torch able to weld metal from 28 gage 
sheet to 3 in. plate, described in 8-page 
booklet. Includes information and _per- 
formance data on welding heads and cut- 
ting nozzles. 

82. PROTECTOR Walker Co. 
“Gripmaster” strain reliefs eliminate fail- 
ure points in your products, leaflet pro- 
claims. 

83. FIRE PROTECTION — Johns-Man- 
ville Sales Corp. Brochure tells how to 
use asbestos papers to protect against fire, 
heat or corrosion, 

84, CUTTING UNIT 


Mfg. Co. Circular 


Core 


welding 


George 


Wallace 


describes 


Supplies 


“Roll-A- 


Round” cut-machining units; one power 
operated, the other manually operated. 
85. BRAZING—Handy & Harman. Bulle- 
tin No. 77 tells of alloys supplied for 
honeycomb sandwich structure. 

86. SILICON RECTIFIER—General 
Electric Co. Bulletin GEC-1470 lists fea- 
tures and discusses applications of high- 
current silicon rectifiers. Provides graphic 
performance data. 

87. TUBING—Babecock & Wilcox Co 
Bulletin TB-419 explains electric reaist- 
ance welded mechanical tubing. Includes 
information on properties. 
88. GLOVES—Singer Glove Mfg. Co. 16 
page catalog shows line of worker's and 
weldor’s gloves. 

89. FORMS—Kester Solder Co. Booklet 
“Solderforms” lists shapes and types . . . 
rings, discs, pellets, etc. 

90. EYE PROTECTION—Sellstrom Mfg 
Co. Colorful 28-page catalog features face 
and eye protection equipment. No. 35 
includes goggles, glasses, lenses, welding 
helmets, etc. 

91. AXLE ASSEMBLIES—Hammer Blow 
Tool Co. 4page folder illustrates straight, 
drop and 
triple axles. 


mechanical 


torqueless, single, tandem or 








WHERE 
To Buy 

















and "Pony 


CLAMPS 


Write for free 32-page 
complete line catalog 


Mobil 


Sold through leading distributors 
Adjustable Clamp Co. 


“the clamp folks" 


426 N. Ashland Ave. Chicago 22, Ill. 








—— 
==. | 
FLUXES A 
SODERING 
BRAZING & WELDING 


L 8 ALLEN CO_INC 








9314 Berenice (Schiller Park), Chicago, Ill. 
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THE WELDING SHOPPER 











EQUIPMENT FOR SALE 

HELP WANTED | SCHOOL 
Weldi Sales Engi . Several desirab] W ELDING—A profitable trade. Demand ‘ " 
territor on Gna ee emaantehent seam rr for trained men. Learn qui ny +97 New Airco 144 Tips—No. 5 to No. 

inage the sales of welding electrodes, equipped school in U. S. Non-profit. G ° 
n wire, and equipment for prom- approved. Catalog free. Write Hobart 14. $2.00 Each. Sold in lots of 
ifacturer. Write giving qualifi- | Welding School, Box U-182, Troy, Ohio. | ; 
Box No. 114 C/O Welding — - twelve which can be mixed. 

26 Dempster Street, Morton 


ane SURPLUS TIPS CO. 
ELECTRODE COATING WANTED 1231 E. Schoof Rd. 


AIR COMPRESSOR—4 or 5 Stage—!25 or 150 : 

RESEARCH CHEMIST H. P. Synchronous Motor Brooklys Hgts. 9, Ohio 
ACETYLENE COMPRESSOR—7" x 6" or 8!/," 

exponding its Research and Development De- aw SURPLUS TIPS co 

partments. Interesting position is available re- 1231 E. Schaof Rd. WELDING PLATENS 

quiring experience in metallurgy, chemical Brook! al ts. 9 Ohio 

analysis and/or coating formulation. y ges. % 





























j 
Excellent facilities, stimulating and congenial : 
atmosphere; fine opportunity for right person ‘ 


He should take an intense interest in his work WANT TO BUY 


and be able to get along with people. 





STAHL EQUIPMENT CO 
Interested in acquiring an established company 94 Washington St Brookline 46, Moss 
Submit full resume, including salary require- distributing nationally known welding equip a en 

ments to Box No. 112, C/G WELDING ENGI- ment, gases and o— “a te 

. location desired. Reply to Box No 

NEER, 5826 Dempster Street, Morton Grove, Welding Engineer, 5826 Dempster St., Morton | | EQUIPMENT FOR SALE 

Winets. Grove, III | | White WC 22 T tractor and 20 ft. Fruehauf 
trailer with special all steel body and Anthony 
hydraulic side lift gate. Capacity approximately 

| 165 cylinders, good condition 
TRADE BUSINESS OPPORTUNITIES WELDCO 


_— neem —_ 3118 Spring Grove Ave 


Cincinnati 25, Ohio 
DO YOU WANT TO TRADE? FOR SALE 


We will swap any regulator that you send us, pro- : : . 
vided it has not been stripped of parts or gauges. Welding and Blacksmith Shop. Fully equipped FOR SALE 


Ir turn for this trade we will send you a like for general agriculture repair. Business estab- 
regu r of the same make and size or one of an- 


her equally popular brand. Here is a chance to lished 24 years. Excellent opportunity for good | USED OXYGEN PLANT 
it into service those old regulators you have lying shop welder 
ound Turn them into useful products for loan N e il bi ° J 
ent ¥ have — Se ae oe Write Box 165 Atwater, Minn. | ow operating .. . available in January, 
‘0 eep cos own, ng «8 } ° 
$ to send checks to cover each transaction with 1958. 6 Oxygen & Nitrogen Plants pro- 
the order. Please do no ask for open termse—this is 6 . 
epecial Geal. The eash difference between your equip | | ducing from 30 meters to 100 meters. 
ment and ours is $7.50 for a single stage regulator | 
r 50 fe or a two stage. Freight return paid by Tractor 















































% — EXCELLENT CONDITION 
fit A GROUSER BAR | ; 


rder today 3 sizes Priced to sell immediately. 
ATLANTIC WELDING SUPPLY Distributors Wanted 


1100 W. 9th Street International Steel Products Co., Inc. 
Chester, Pa. 510 Hampton Road, Baltimore 4, Md. INDUSTRIAL AIR PRODUCTS CO. 


3300 N.W. Yeon CA 2-9231 Portland, Ore. 


Write, wire or phone... 


























EQUIPMENT REPAIR : A NICE REPEAT BUSINESS 
JOBBERS WANTED IN EVERY CITY YY es @ | te N 
MAIL ORDER REPAIR HOUSE TO SELL “WELDER’S PAL” EYE DROPS 


Yes, that’s right, we repair all makes of On the market for 20 yeors wpe BLOCKS or 
Regulators, Cutting & Welding equip- 
men Radiographs, Radiograph Motors, 11706 Cannery Coenen WELDING _- : PLATENS 


Machine Torches, & Cutting Tips for Mineman Rd, Cleveland 28, Chie 
dealers. The pricing is handled on a 
minimum and maximum basis, pre-ar- —————_ 
ranged. Some repaired parts and gauges, 
especially the type of equipment you EQUIPMENT FOR SALE 
handle, can be purchased at our most 
easonable prices. So if you care to, you 

n send the repair parts to us, and we 


y charge for the installation. | | LOW FUMING BRONZE RODS 
or full f | 


details today, or better | 

a trial order today. You'll | | for Gas Welding & Brazing 
surprised. Let us be your re- 
station. We guarantee prompt | | Bare & Flux Coated 


























jee IRON & SUPPLY CO. 
ATLANTIC WELDING SUPPLY AUFHAUSER BROTHERS 901 N. Delaware Ave., Phila. 23, Pa 
1100 W. 9th Street Chester, Pa. Albertson, Long Island, New York 




















CUTTING MACHINES, AIRCO Camo & Radic- 
graphs and NATIONAL No. 5. 
SEAM WELDER, a, 150 KVA, New. 


SAVE YOUR OLD CUTTING TIPS | || {vie iict“ta Satta 


WELDING TORCHES, New, Rego GY. 
Send us your worn-out Oxygen-acetylene or propane cutting nee. a fraction BRONZE STAINLESS-AMPCOT ODES 

of the cost of a new tip, we'll make those ‘“Worn-Out” tips GOOD AS N ELECTRODE HOLDER + G 42nd $0. WY.C. 17 
Each tip will be Reseated, Redrilled, Refinished and flame a ... then re- RALL SUPPLY CO. 51 E. 42nd 5t., N.Y.C. 

turned to you-—Ready to give you the same service as a new tip. 
Your cost for this service: Only $1.25 ea. Over 100 at $1.00 ea. Terms: 2% 10 days. “a 2 2 eee 2 eee ee 
We condition tips of any style or make. 


Send us a trial box of tips today—Satisfaction GUARANTEED - HEAVY DUTY — ROLLS “ 
for rotating pressure vessels, pipe an 
AMEROTIP COMPANY 


4 cylindrical bodies for welding ® 
“PROMPT APPARATUS REPAIR SERVICE” & . 
1811 Taylor St., Dept. C Columbia, S$. C. F] ronson = * ‘) =e P 
B/ MACHINE CO. ARCADE,N.Y. S=>/\_7 8 
© ws A COMPLETE LINE of WELDING POSITIONERS om # 
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AD INDEX 


Acro Weider Mfg. Co. 

Adjustable Clamp Co. 

Aeroprojects, Inc. 

Air Reduction Sales Co. 

Alloy Rods Co... 

All-State Welding Alloys Co., 

Alva Allen Industries 

American Brass Co. 

American Chain G Cable Co., 
Page Steel G Wire Div 

Ampco Metal, Inc. 

Arcos Corp. 

Aro Spot Welders Div. 

Atlas Welding Accessories 


Belden Mfg. Co. Inside Front Cover 
Bernard Welding Equipment Co 5 
Burdett Oxygen Co. 52 


Challenge Machinery Co. 87 
Chicago Hardware Foundry Co 86 
Contour Marker Corp. 


Drawalloy Corp. 
Eutectic Welding Alloys Corp 


Fibre-Metal Products Co 
Flood Safety Products Co. 


General Electric Co. 22, 2 
Goldsmith Bros. Smelting G Refining Co 


H G&G M Pipe Beveling Machine Co 
Harnischfeger Corp.. 

Harrisburg Steel Co. 

Harris Calorific Co. 

Hobart Bros. Co. 

Hoeganaes Sponge Iron Corp. 


ind dent Enai 


Pp 9 ing 
International Nickel Co. 





Co., 


Jackson Products 
Krembs & Co. 


Lenco, Inc. 

Lepel High Frequency Laboratories, Inc. 
Lincoin Electric Co. 

Linde Co. 

Liquid Carbonic Corp. 


Mallory & Co., Inc. 
Manhattan Rubber Div. 
Merrill Bros. 

Metal G Thermit Corporation 


Miller Electric Mfg. Co., Inc. Front Cover, 


National Carbide Co. 
National Welding Equipment Co. 


Page Steel G Wire Division 
American Chain & Cable Co., Inc 


Rankin Mfg. Co. 
Raybestos-Manhattan, Inc 
Riegel Textiles Corp. 
Ruemelin Mfg. Co. 


Singer Glove Mfg. Co. 
A. O. Smith Corp. 
Smith Welding Equipment Corp 
Sonobond Corp. 

Square D Co. 
Stulz-Sickles Co. 
Sylvania Electric Products 


Co Inside Back Cover 


Tempil Corp. 

Tennessee Fabricating Co. 
Thermacote Co. 

Tillman & Co., John 
Tube Turns, Inc. 


United Specialities, inc. 
Universal Welding Supply Co. 


Victor Equipment 
Westinghouse Electric Corp 


90 


engineered and manufactured 


Literature offered in ads 


125. Acro Welder Mfg. Co 
further information on welding 


Write for 
machinery, 
) order 

Co 32 so—page 
‘Jorgensen” 


126. Adjustable Clamp 
atalog on complete line of 


and “Pony” clamps 


Write for further 
ultrasonic welding without 


127. Aeroprojects In 
intormation on 
tusion, 


128. Air Reduction Sales ( Write for 
further information on the AIRCO “Easy 
are 30° electrode and also for free samples 


129. Alloy Rods Co.—Con 
tion on the “Wear-O-Mati 
Wear-O-Matic” 


informa 
res and tl 
wire feed unit 


130. All-State Welding Alloys C 


for name and address of nearest 


W rite 
distribu- 


131. Alva 


tormation 


Allen Industries— Further 
available on hea duty 
Allen punch presses 


bencl 
type 


132. 
copy ot 


American Brass (: 
“Publication B-13 


formation on welding wit! 


133. Ampco Metal, In 
ivailable on Ampco-Braz 
Ampco ¢ lectrodes 


“Bulletin W-17” 


and other 


134. Aro Spot 
literature on the 
portable 


Welders Din 


new Aro 


Illustrated 
“Model 410° 
spot welder 
135. Atlas Welding 
Write for further information on the new 
wood grip weld cleaning t 


Accessories Co. 


136. Belden Mig. Co.—Write for 
Belden’s er 


further 


] 


information on vineered cable 


137. Bernard Welding Eq 
Further information availabl 
stub” electrode holders 


pment Co. 
on the “Short 


italog avail 
complete line of “Burdox”™ 


138. Burdett Oxygen Co.—( 
able on the 


ling and cutting equipment 


139. 
W rite 


lenge 


The Challenge Machinery Co 
for complete information on Chal 
welding tables and other 
surface equipment. 


prec ision 


140. The Chicago 
Co.—Information on “Fuse 
welding rods and electrodes 


Hardware Foundry 


Well” cast-iron 


141. Contour Marker Corp 
and instruction book ot 
joints. 


Information 
pipe 


laving out 


142. Contour Marker Corp 
establishing and marking 
angle. 


Details on 
point at any 


143. Drawalloy Corp.—‘Bulletin 355-DC’ 
gives complete information on every grade 
of Drawalloy welding wire 
144, Eutectic Welding 

For a complete guide to 

techniques write for the new 
por ket welding data book 


Alloys 
modern 


1958. 


( orp. 


welding 
180 page, 


145. Fibre-Metal Products Co 
No. 49 on “Quick-Lok” welding 
ittachments, and different 


Bulletin 
helmet 
type welding 
salety equipment 
146. Flood 

heat 


glass 


Satety 
moisture 
and No 


ratchet type helmets 


Products Co.—Data 
“No. 14” 


all-plastic 


and resistant 


P-14” 


fiber 


147. General Electric Co 
GEA-6408 (Standardline) 
Customline) 


Bulletins 
and GEA-6593 
will help you on your next 
resistance-welding job 


148. Goldsmith 
formation on low 
write for the 


Bros.—For 
temperature 


GB Data Book 


further in- 
silver braz 


149. H & M Pipe Beveling Machine Co. 
Write for further 
H& M pipe beveling 


information on the 
machines 


150. Harnischfeger Corp.Write for a 


detailed description of any type welding 


ichine in the new P&H line 
151. Harrisburg Steel Co. 
formation 


Further in- 
available on the 
seamless high pressure 


Harrisburg 
gas cylinder 


152. 


Calorifie Co. 
information on Harris’ 


torch No. K-23 


Harris 
urther 


Write for 
Portable- 


153. Hobart Bros. Co. 
mation available and 
line of 


Further 
prices, on the 
Hobart’s ar 


intor- 
com- 


plete equip- 


we lding 
ment 


154. 


ther 


Hobart 
information on 
trodes and the new 


Bros. Co.—Write for fur- 
the “Rocket 24” 
Hobart AC ar 


welder. 


Iron 
information on 


155. Hoeganaes Sponge Corp. 
For further 


Hoe ganaes- 


coated iron electrodes write for 


Folder No. 


powde r 
106. 


156. Independent Engineering Co.., 
Write for further 


porting compressed 


Ine. 
information on trans- 
gases by gas supply 


trailors 


157. International Nickel Co. Inc A 
useful illustrated handbook “A Handy 
Guide to Welding Cast lrons” is available 
giving tips on welding techniques, 
ing machinability, 


incTreas- 


welding heavy sections 


158. Jackson Products. 
information on 
ers 


Write for 
featherlight electrode 


more 


hold- 


Krembs & Co.—Sample of “Flux- 
’ available. State which sample desired. 


160. Lenco, Inc.-Write for further in- 
formation on Hi-Amp electrode holders to 
fit every manual are welding requirement, 


161. Lepel High Frequency Laboratories, 
Inc.—Catalog containing information on 
high-frequency induction heating units for 
brazing, annealing, hardening, 
and melting. 


soldering, 
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N FQ -Al D S USE THIS CARD for Literature, Catalogs, 


and Bulletins shown on preceding pages and 





for those featured in this month's ads as 
listed opposite and on following page 


Also information about 
NEW PRODUCTS described on pages 70 to 78 


Every month WELDING ENGINEER lists 


many new catalogs and bulletins avail- | 





able from manufacturers. All are yours | 
: ee 


for the asking. However, this service is 
ei d é Company 
valuable to you only if you use it. 


Address___ 


USE POSTPAID CARD —~> City__ _State_ 











For c f fact * bul- 
%& For copies of any manufacturers’ bu NOT GOOD AFTER APRIL 1. 1958 


etins described on these pages, circle WELDING ENGINEER, P. ©. Box 28, Morton Grove, Ill. 
\umber of the items on card at right. Please send me without obligation further information about the following: 


n your name, title, company and | a ae ae oe ee ee ee se ee es eke ee ee ee 
; 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 

address. This has to be done only once 51 52 53 54 55 S56 57 SB 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
76 77 78 79 80 81 82 83 84 8S 86 87 8B 89 90 91 92 93 94 9S 9% 97 98 99 100 

on either post card. You need no postage. 101 102 103 104 105 106 107 108 109 110 111 112113 114 115 116 117 118 119 120 121 122 123 124 125 
) 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
Products described in this issue, circle 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 


¥% For additional information on New 


the numbers and the items that interest 


The New Products section begins 
on page 70. 
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b 
legible or incomplete addresses may y If Mailed in the 
Addressee United States 


keep you from receiving the information 
you desire. And remember, cards post- 


marked after the deadline date cannot 


be processed. | BUSINESS REPLY CARD 


First Class Permit No. 32, Morton Grove, fil. 
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time has elapsed, use your | Welding Engineer 
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Literature offered in ads 


162. Lincoln Electric Co-—W 
bulletins SB-1364 and SB-1343 the 
“Idealarc” ac/dc welder. 
163. Linde Co.—Booklet, “Modern Meth 
ods of Joining Metals” is available ex 
plaining Unionmelt welding and other 
‘Linde-developed welding processes. 

Pp & FE 
164. Liquid Carbonic—Complete tech 

q t 


nical data available on the 
ed gas welding. 


165. P. R. Mallory & ( 
further information on 


welding wheels. 


166. Manhattan Rubber Div 





new COos shield 


Write 


Write 
bulletin 7157 on the safety back flared « 


Malk ry s sea 


tor 


iT 
4} 


(Continued from page 90 


167. Merrill Brothers—Information 
ting clamps twin and drt ifters, dru 
tilters and other materia indling devi 


168. Metal & Thermit Corp.—Write for 
specific information on “Speedex-Triplex’ 
and Folder IP-57 describing the entire 
“Speedex” iron powder line 

169. Miller Electric Mfg. Co. Inc.—lIn 


formation on the “Gold Star’ 


controlled welder. 


electrically 


170. 


name 


Write for 


supplier. 


National Carbide Cx 
and address of nearest 
National Welding Equipment Co 
Vrite for further information 
mproved tension screw 


No 
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on National's 


172. 


ivaiia 


Page Stee! 
| Page Gas 
and Page Sul 


Welding Wire’ 


& Wire Div Booklets 
Weld Rods” DH 
merged Are and Inert 


DH-402A 


Rankin Mfg 


t-()-( 


Write 


raph Guide, for 


Lo lor 
PICKINE 


guess 


your 
Ranite Sele 


any Db without 


Write for fur 


Rie gel we Ider’s gloves 


Riegel Textile Corp. 


Mig No 


to keep plant air clear 


175. Ruemelin Co 


7-E explains 


» a 
Bulletin 
now 


of welding fumes 


176. Singer Glove Mig. C 16 page cal 


ivailable Singer’s complete line 
ork glove safety clothing 
177. A. O. Smith Corp.—Write for lit 
erature on the gas-driven welder 


178. Smith Welding Equipment Corp 
Write for further details on the new air 
acetylene torch and the new Handi-Heet” 
Soldering Torch Kit. 
179. Square D ( Details on how field 
gineers are backed by a complete line 
i pertormance-proven electrical equipment 
which puts practical planning into action 
180. Stulz-Sickles C Write for name 
ind address of nearest distributor and fur 


ther information or 


“Manganal” bare weld 
f lec trode s 


181. Sylvania Electric Products Inc 

Details on complete ine of olor-coded 
ectrodes for Tj elding 

182. Tempil Corp.—Sample pellets avail 

able also booklet, How Temperatures are 

Measured.” 

183. Tennessee Fabricating Co. -Catalog 
ivallable on 400 « tu designs. 

184. Thermacote (Co Write for name 
ind address of nearest distributor 

185. Tillman & Co., John—Catalog ava 


able on weldor’s gloves and garments 
. - -_ 
186. Tube Turns—Stainless Steel Cat 
availabl Complete information on 


properties, application, 
and all 


fittings and flanges 


standards, welding 


procedures types of stainless steel 


187. United 
information on 
cable reels 


Specialities, 


“VV eldreel” 


available 


Inc ( omplete 
welding hose 


and 


188. Victor Equipment Co.—Information 
on cutting and welding torches, 


189. Westinghouse Electric Corp.— Write 
for further information on the new “West. 
Ing-Gun,” with its own self-contained wire 


supply. 








Hyastest TO USE—easiest to get —wid- 
est range of applications—these are the 
important reasons why more welders use 
Sylvania Tungsten Electrodes than any 
other brand. 


It makes sense to use the brand that’s 
packaged for easy handling and color- 
coded for positive identification to reduce 
shop errors. These important Sylvania 
extras keep electrodes in good condition 
until you’re ready to use them, let you 
maintain identification through repeated 
TUNGSTEN - 


MOLYBDENUM + CHEMI(¢ 


¥ SYLVANIA 


"ALS -« 





why 


elders prefer 
Sylvania EI 





ctrodes 


- Color-Coded 
«Handy, Protective Package 

-The Only Complete Line 
- Available Through All Leading Distributors 


re-uses until electrodes are consumed. 

The complete line of Sylvania Elec- 
trodes includes 2°;, thoriated, 1°;. thori- 
ated, Puretung", and Zirtung" to cover 
practically every welding job that comes 
up. And, for ready availability, Sylvania 
Electrodes are handled by all leading 
distributors. 

en 

If you’re not now using Sylvania Elec- 
trodes, it will pay you to place an order 
with your distributor today. 


PHOSPHORS + SEMICONDUCTORS 


SyLVANiIA ELectric Propucts Inc. 


Towanda, Pa 


LIGHTING e RADIO e ELECTRONICS « TELEVISION « METALS & CHEMICALS 


Chemical and Metallurgical Division 


In the past, most users have had difficulty 
welding copper because of its high heat 
conductivity. This has been especially 
true with oxyacetylene welding which is 
so slow, costly, and laborious that it 
often discouraged attempts to weld heavy 
coppel 
PROBLEMS: Arc welding, with its con- 
centrated heat source and high rate of 
energy input, would minimize the diffi- 
culties, and a practicable are process has 
long been sought 

Unfortunately, fluxed electrodes have 
limited current-carrying capacities and 
melt with violent and erratic are action, 
so that control is poor and spatter loss 
is high. Preheat levels about 1200°F are 
usually required to obtain even moder- 
ately good performance. Furthermore, 
most applications on equipment for the 
chemical industry require weld metal 
with copper content as high as possible 
The usual electrodes which have core 
wires of copper-tin or copper-silicon 
alloy are not suitable. Electrodes with 
copper core wires make welds with high 
porosity and low mechanical properties. 

The other usable method has been the 
carben-arc process, but since it offers no 
protection from the atmosphere it does 
not produce sound welds with copper 


filler rods, and the highly alloyed filler 
metals must be used in order to obtain 
suitable mechanical properties 

THE SOLUTION: By contrast, the modern 
inert-gas-shielded arc processes eliminate 
the atmosphere as one source of poor 
weld quality, and offer reasonable weld- 
ing speeds with only moderate preheat 
In addition, it is possible to produce 
welds of almost pure copper with excel- 


lent physical and mechanical properties 
by using filler metal of Anaconda Cop- 


per-372. Countless applications of this 


Inert-gas-tungsten-are welding of copper plates %"’ thick with Anaconda Copper-372 Welding 
Rod, using the forehand position with a slight weave and a short arc. Edges of copper are partially 
beveled at 45 degrees. Backing is essential, so the edges are beveled only part way and are tightly 
butted. After welding is done on the beveled side, root is chipped out to sound metal and welded to 
complete the joint. Finished weld has full strength without peening or annealing. 


filler metal with these processes have 
demonstrated that arc welds with supe- 
rior properties are readily attainable. 
Anaconda Copper-372 Welding Rod 
makes welds of exceptional soundness 
with the highest mechanical properties 
possible. Welds made with it on Phos- 
phorized Copper meet the requirements 
of Section VIII of the ASME Boiler and 
Pressure Vessel Code, and do so without 
the costly hot-working formerly needed. 
Anaconda Copper-372 is widely em- 
ployed in the production of pressure 
vessels and other equipment for the 
chemical and heat-exchanger industries. 
It is supplied as straight rods for inert- 
gas-tungsten-are welding and as coiled 
wire for the inert-gas-consumable-elec- 
trode process. Suggestions for prepara- 
tion, preheat, shielding gas, etc., are 
given in Publication B-13. We will gladly 
send you a copy and answer questions 
on the welding of copper. Address: The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ont. srs 





